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AT LAST! 8 of the supply companies will also do. 8 


THE anxiously-awaited report of Major Marindin is at 
= last before the public, and its contents give ample food 


à for reflection to both the electric lighting trade and to 
investors. We hail with genuine satisfaction the 


1 chance of doing real work now placed in the hands 
ot the electric light companies, but What will they 
do with it? 


aro ob the time, we regret, 


À ominous signs in the electrical world of Stock 


Exchange speculation usurping the place of sound 


— commercial progress, and doubtless one of the baits 


3 put before a gallible public will be this present 


evidence of a real intention to supply London with 
F the new light, and as surely as we write; financial 
failure in any of these new undertakings will mean 
4 retrogression or stagnation far worse than we had from 
13882 to 1887. 

Major Marindin’s report is most carefully thought 
| out, as all parties who have followed the course of the 
| investigation, and compared it with the report, will 
admit. The proposals, suggestions and statements of 
the various witnesses have been carefully weighed, 
| and there is a total absence of bias, and an agreeable 
| impartiality in the results arrived at; justice. has 
deen done to all, and the genuine supply companies 
| -have ample opportunity given them to work their 
systems under fair conditions. The provision that 
| binds the various suppliers to “at once lay down 


mains in certain streets to be scheduled, and in other 


2 streets on requisition by owners or occupiers,” is 
| evidence that the Board of Trade thoroughly intends 
that actual work should. be commenced forthwith ; 
| thus we shall be saved the phantom schemes that 


4 during the last few years have so irritated would be 


consumers who have been persuaded to lay out money 
in wiring their houses and buying expensive fittings 


on the promise of a supply of current which never 


comes. 
. The careful enquiry into the amount of capital at the 


— 


good, as it enables shareholders to estimate their chances 


of a return for their investment, and to know that their 


is being placed in legitimate channels. 


Tue consumer's interest is well looked after a 
regneds the minimum annual amount he has to pay, 


and the resolution to fix a général | price’ per, anit of 
‘consumption will be of use in comparing the coat of 
production in the different systems. In thé” cases. 
where two companies have powers over the.same ares, 
and carry their mains through the ‘same ptroéts. by 


means of conduits, we are of opinion that it would not 
be advisable for the competitors t to use the same conduits 
conjointly, as is suggested in the report, for reasons 
which will be evident to the contractors. The clauses 
relating to overhead wires are. very satisfactory, but 
will probably be viewed with mixed feelings . by 
Mr. Ferranti et hoc genus omne; however, he has two 


years before him to perfect his insulating material (at 


4d. per lb.) which will withstand a tension of 10,000 
volts, | 

The E. P. S. Company will doubtless feel keen dis- 
appointment at the result of its endeavours. to place 
itself on. an equality, as regards supply, with the true 
generators of electricity. Major Marindin very rightly 
regards the company as a useful adjanct to a supply 
corporation, and it ought now to have” a large and 
profitable field for manufacturing business. & 

In closing this brief notice we would again impress 
upon the trade the necessity of careful and cautious 
work, undertaken on legitimate commercial lines to 
which the spirit of gambling must be a total stranger. 


SECONDARY BATTERIES. 


| UNDER the very broad title “The Construction and 


Maintenance of Secondary Batteries,” Mr. J. Appleton 
recently read a paper before the Old Students’ Associa- 
tion of the City and Guilds of London Institute. This 
subject has received the most exhaustive treatment in 
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our columns from time to time in a long series of 
articles from the pen of Mr. Reckenzaun. These 
articles contain a vast amount of practical information 


all based on long experience and close observation, and, 


since their publication, but few important improve- 
ments have been made. Mr. Appleton does not pretend 
to advance any new ideas, and he confined himself to 
facts, which were well worthy of the attention of his 
sudience, for within the narrow compass of his paper 


they were put together in a very sensible way. There 


are several points, however, which we may put before 
our readers either to make notes of or to discuss: 
In his introduction Mr. Appleton gives the usually 


accepted chemical reactions as they are supposed to 


occur in a secondary battery composed of lead plates 
immersed in dilute sulphuric acid, and he wisely 


guards himself by saying “there are differences of 
opinion as to the exact chemical action.” We have on 
previous occasions pointed out that there are certain 
unsolved problems which ought to be tackled by com- 
petent chemists, since all the existing formules on the 
reaction of storage batteries are more or less hypo- 


 thetical. The problem is, no doubt, extremely diffi- 
- cult; we ought to know, not only what changes take 
place when a cell is fully charged or completely dis- 


charged, but also the successive variations in a cell at 


intermediate stages of formation, charge and discharge. 
An exact knowledge of the chemical reaction at every 


stage would go a long way towards clearing up certain 
_ mysterious phenomena in the behaviour of some 


Referring to the historical part of the subject, the 
author remarks that “it is rather doubtful whether 


Planté used a coating of oxide mechanically applied to 


the lead plate, but Faure was the first to patent the 
pasted type of plate.” M. Planté himself assured a 
friend of ours in Paris that he did experiment with 
lead oxides applied mechanically, and he showed the 


fact in an old note book of his, bearing a date which 


anticipates Faure by several years, but he regarded his 
experiment as unsuccessful and not even worthy of 
publication. M. Faure has been more fortunate in this 
respect. | 

Speaking of the various electrolytes which can be 
used Mr. Appleton says, undoubtedly sulphuric acid 
and water is the best for continual work, but for quick- 
ness of forming there are others which allow the 
oxidising action to penetrate more deeply into the 
surface of the lead. Sulphate of magnesia and sulphate 
of soda are very good, and with the former I have 
obtained excellent results. A very soft and porous 
peroxide is obtained with this electrolyte, but if the 
action is carried too far it disintegrates. A very good 
plan is to form for a time in sulphate of magnesia, and 
then change the electrolyte to sulphuric acid, which 


_ hardens the peroxide. The cathode does not fare so 


well with this electrolyte, as a thick film or scale forms 
(probably a silicate), which is a bad conductor, and 
increases the resistance of the cell.” 

„The Crompton-Howell battery gives very good 
results with rapid discharges. For example: T 25 


type, containing 125 Ibs. of lead, the external dimen- 


— 


— 


— 


sions being 14 inches x 12 inches x 12 inches, can 


discharge at 100 ampéres for four hours, and this can 
even be increased up to 500 ampéres, provided the 
capacity is not drawn on for more than 100 ampère 
hours. This is very useful in certain cases, especially 
in central stations on the accumulator system, as 
practically the whole of the demand can be met for a 
short time from the batteries if anything happens to 
the engine or dynamo.” Then he described the E. P. S., 


Drake and Gorham, and Reckenssun celle, which are 


all well known. 
Concerning the Commelin-Desmazures and other 


types, the author advanced nothing which we had not 
described long ago in a more complete form. 


A discussion followed the reading of the paper, in 


which Messrs. Jones, Reckenzaun, Esson, Swan and 


Lee took part, but nothing of a novel nature was 


‘elicited. 


PRODUCED BY 
POWER. 


THE employment of the wind (tor motive power pur- 
poses on land is a subject which has for many years 


past engaged the attention of the scientific world, but 
80 far the results obtained from experiments made have 


not been very successful, and we seem at present to be 
as distant as ever from the attainment of any really prac- 
tical issue in the matter. That windmills for grinding 
corn have been employed for generations is a well- 
known fact, but their use is gradually being discon- 
tinued owing partly to their inefficiency as compared 
with steam-driven mills, and partly to the variable 
nature of the wind which renders it impossible for a 
windmill to be kept constantly in operation. In 


_ Holland and Egypt there are many windmills em- 
ployed to drive pumps for raising water, and in 


America they may be counted by thousands. In the 


latter country they are used for keeping up a supply of 
water in agricultural districts and in the reservoirs at 


railway stations. In our opinion these few instances 
represent, with one single exception, the only modes 
in which the wind has been employed on land for motive 


power purposes. . 


The exceptional case * to is at present to bo 


found in France in connection with the Nord Light- 


house at the extremity of the Cap de la Héve, which is 
about two miles distant from Havre. Electricity is 


employed as the lighthouse illuminant, and at the time 


of the patting up of the installation it was resolved to 
_ endeavour to utilise the motive power of the wind for 
driving dynamos. Accordingly, a windmill or wind- 


motor” as it is termed, of the modified Halladay type, 
was erected, and it develops about 18 H.P. when the wind 
is blowing at the rate of 33 feet per second. The wind- 
motor, which is mounted upon a wooden framework 
fixed upon blocks of masonry, imparts motion, by 
means of a vertical shaft and conical gearing, to a hori- 


‘zontal shaft placed at a suitable distance from the 
ground. On the horizontal shaft are mounted tw]W0 à 
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pulleys which, by means of belting, drive two dynamos 
of different sizes which are connected to a series of 
accumulators. The speed of the wind- motor is auto- 
matically regulated by an apparatus which opens or 
closes the sails according to the velocity of the wind. 
The intensity of the current of the smaller dynamo is 
8 ampéres when the latter is running at 100 revolutions 
per minute, and 40 ampéres when the speed is 260 
revolutions ; whilet the larger dynamo gives a current 
of from 40 to 100 ampéres for a speed of from 250 to 
650 revolutions. The mechanical efficiency is 4 H.P. 
for the small and from 4 H.P. to 6 H.P. for the 
large dynamo. The dynamos are run alternately, 


according to the quantity of energy stored in the 


accumulators. | 
It will be seen from the foregoing that this installa- 


tion is certainly unique in character. It was put up 


some time ago as an experiment, and has answered the 
expectations of those concerned. That this should be 
the case is not surprising, when we consider the fact 
that the installation is on a small scale, but what would 
happen if a proportionate success could be obtained in 
central stations, say, of the size of that at the Grosvenor 
Gallery, or thut in course of construction at Deptford ? 
Would not the directors of our el . lighting com- 
panies rnb their hands and dance for joy at this El 
Dorado—at being able to dispense with steam engines 


and boilers, which decrease in initial cost would enable 


them to supply light probably atthe same price or even 
cheaper than gas ? The gas companies would beat their 
wits’ ends, their shares would go considerably below 
par, and our gas contemporaries would have to shut up 
their offices. What tremendous excitement there 
would be at the half-yearly meetings of our electric 


lighting companies, and how satisfied the shareholders 


would be to think that dividends were at last going to 
be paid. The electric lighting panic of 1882 would 
stand no comparison with what would take place under 
such circumstances. Shares would be at an exceedingly 
high premium, and the electric lighting millenniam 
would commence! 
Alas! 
cannot be realised, for the simple reason that there are 
three serious objections to the use of windmills for 
driving dynamos. In the first place there are the 
periods of calm, during which no movement of wind 
appears to take place; in the second place, the irregular 
velocity of the wind; and in the third place, the 
imperfect construction of the receivers or windmills. 
It is quite manifest that the first objection is insur- 
mountable. The second has partly been overcome in 
the instance described above, by the employment of an 
automatic apparatus which opens or closes the sails 
according to the velocity of the wind; but how far 
such an arrangement could be used on a large scale we 
will not venture to predict. The last objection is, doubt- 
less, one which might be surmounted; but the im- 
possibility of overcoming the first objection, and the 
indefiniteness of the second, are sufficient proofs to 


show that the wind will never be utilised on an exten- 


sive scale for motive power. purposes, and especially as 
regards electric lighting. 


_ OUR attention has just been called toa 4 H. P. oil 
engine which Mr. H. 8. T. Biscoe has lately purchased 
from Messers. Priestman Brothers, Limited, for driving 
an electric installation at his residence, Holton, near 
Oxford, and which is doing excellent work. We 


|: engines and also a hot air engine, but, owing to the 


large amount of attention required and the quantity of 
water consumed, these were not found to be satisfac- 


light direct from the dynamo and the lamps burnt | 
perfectly steadily, which speaks well for the regular 
that for every 16 C.P. lamp burnt five hours, the cost 

less than Id. per lamp, taking oil at 7}d. per gallon. 


Some 12 months ago we noticed this engine in our 


columns and we then thought there was a large opening 
for a reliable motor of this kind for a variety of 
purposes, and we are glad to hear that the makers are 
busy with orders in hand for home and abroad. In 
places where a quantity of water is not obtainable for 
boiler purposes and little attention can be given, this 
engine should be extensively used. Besides many 
Priestman engines supplied for electric installations, 
the makers have supplied engines, or have orders in 
hand, for grinding, pumping, 9 ‘ice-making, — 


prevails of what is ancient history in electrical matters, 


we may instance a patent (No.°485, 1889) which has 
recently been taken out—by a foreigner it is true—in 


which “an electric generator consisting of two elec- 


trodes, the one of carbon, the other of zinc, inserted 


in the earth,” is the subject of the claim. We thought 


that there was not a living soul in the electrical world 
who had not heard of this arrangement when they 
were studying the elements of electricity in their 
“teens.” An alteration in the Patent Law which 
would prevent money being wasted by taking out 
patents of this kind seems very advisable. 


Wx publish to-day a very interesting case of the cure 
of tumour by the application of galvano-puncture. Dr. 
Inglis Parsons, whose remarkable paper on the arrest 
of cancer growth was published in our issue for the 10th 


inst., deserves every encouragement at the hands of his 


fellow practitioners to persevere in the path he has 
planned for himself. The success which has hitherto 
attended his skill must be very pleasing to his pro- 
fessional brethren for he has tackled two of the worst 
maladies with which medical men have to deal. There 
are several other desperate ills to which flesh is heir 
which we firmly believe will one day succumb to 
electro-medical treatment ; in the meantime we have 
every reason to be thankful to Dr. Parsons for what he 
has already accomplished. People will soon begin to 
learn that there is a rational mode of applying elec- 
trical treatment to those who suffer, and this will do 
much towards putting an end to the frauds which have 


- hitherto been perpetrated on the unsuspecting and 


ignorant by quack medical electricians, who know no 


more about electricity than they do of the healing art. 


understand that previously to purchasing this engine 
tory. Mr. Biscoe has 44 16-C.P. lamps and the engine 
is driving a dynamo and charging 25 Elwell-Parker 
type B accumulator cells, and we are informed that 
everything runs as steadily and regularly as clockwork, 
requiring the least possible attention. Before the cells 
| 
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' THE irrepressible and “eminent” Mr. Harness is 


again to the fore. The Standard of the 20th was issued 
with an unusual extra double sheet three columns of 
which were devoted to the advertisement of the 
notorious electropathic belt which is to cure almost 
every ailment under the sun. Unable, apparently, to 
obtain indisputable testimonials from the English 
faculty Mr. Harness goes across to the continent for 
statements to bolster up his preposterous declarations. 
Like the old party who derived such great spiritual 


consolation from hearing that blessed word Meso- 


potamia,” the general public will no doubt be greatly 
strack with the depth of science displayed by the 
advertiser when he glibly talks about “ milliampéres ” 
“ volt-ohms ” (sic), &., and states that “a milliampère 
has a curative value that is assuredly not to be 
neglected.” The “eminent” should next prepare, 
“ according to a recipe which has been discovered at a 
vast expense,” electropathic pills each containing one 
milliampére of current ; a large sale of these might con- 
fidently be expected and suffering humanity be largely 
indebted to the inventor. Seriously, however, what is 
the British medical profession about that this matter 
is not promptly taken into consideration? There is 
plenty of evidence to go upon and if the profession 
takes the subject vigorously in hand ample support 
will be given by real electricians in the way of pro- 
fessional opinions and advice. It is neither more nor 
less than a crying shame that the present state of 
things should be allowed to continue. 


THE elaborate descriptive tests which Mr. Harness 
gives to prove the electrical efficiency of his belts, may 


no doubt serve the purpose of convincing the ignorant 
public that the appliances are constracted on correct 
scientific principles, but a very slight examination of 
the wordy paragraphs will show how grossly ignorant 
the advertiser is of electrical science. To show the 
existence of a current he ‘connects a set of zinc with 
a set of copper discs through the medium of a high 
resistance galvanometer, the plates being in contact 
with a moistened cloth, and a steady deflection is 
obtained, thus showing the existence of a steady 
current. He omits, however, to state that the discs 
as applied to his belts are permanently short-circuited 
by a short piece of copper wire, and that the elec- 
tromotive force which the couples possess will by 
polarisation be reduced almost if not quite to zero. 


Even if the connections between the discs were resist- 


ances, it has yet to be proved that a current passing 
over the surface of the skin between two discs placed 
close together can produce any beneficial effect. 


THE pamphlet just issued by the “ Committee for the 
Supression of Electrical Quackery,” is being favourably 
reviewed in a number of technical and general news- 


papers. We trust that the object for which it is being 


circulated will be attained, but even if it suffices only 
to enlighten the minds of a few simpletons, we shall 
think that the articles and correspondence upon the 
subject which originally appeared in the REVIEW were 
not penned in vain. ' | 


MR. SPRAGUE made a statement some time ago that 
he would soon be able to place a motor armature in 
a tank of salt and water for twenty-four hours, then 
take it out, and run it right off. While this feat was in 
contemplation only by Mr. Sprague, a Mr. Greene has 
tried the experiment with success. He first put the 
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armature into a barrel of fresh water; after 
there for twenty-four hours, he removed it to a saline 
solution and let it soak for another twenty-four hours, 
The armature was then run in its machine for two and 
a half hours at some 33 per cent. overload, and at the 
end of that time no damage had been done to it. 


In future, it is not improbable that motor armatures . 


will be subjected to this treatment as a necessary and 
— test, previous to being passed for tramcar 
work, | 


THERE is some difficulty in determining what should 
be the minimum insulation resistance of a circuit for 
electric illumination. In some installations an insula- 
tion resistance of 500 times the ordinary working re- 


sistance of the circuit has been satisfactory; while the | 
highest that has been proposed amounts to50,000 times 


the full .working resistance. This latter figure has 
lately been exceeded in an installation at the Colonnade 
Hotel, Philadelphia; the wires used throughout the 
circuits were of equal high-grade insulation which 
consists of an inner covering of pure rubber, an outer 
and thicker protective, and an insulating covering of 
valcanised rubber, with a layer of textile wrapping to 
protect the rubber from mechanical injury. The utmost 
care was expended on making all joints perfect. The 
tests for insulation were made at the switchboard, s0 as 
to include the leakage of the whole of the system, and 
great pains were taken to ensure a good earth. The 
electromotive force used was 106 volts, obtained frum 
standard cells, and the resistances were taken by the 
substitution method. The resistance of the entire net- 
work of wires and dynamo measured 2,664,000 ohms, 
an extremely good result when it is considered that the 
installation is for the supply of 1,000 lights. 


IN spite of the prognostications to the contrary, at New 
York, on the Washington ‘centennial celebration nights, 


a good show of illumination was forthcoming for the 
occasion. The removal of the poles from the streets 


by the orders of Mayor Grant had brought down on the 
mayor’s devoted head the maledictions of the whole 
electric lighting fraternity. The condemnation was. 
of no avail, the poles were destroyed without delay or 
hindrance of any kind, and underground the wires 


must go. The authorities of Boston, on the contrary, 


just at the moment when the crusade against poles 
and overhead wires in New York was at its height, 


have granted powers for the construction of hundreds 


of miles of pole lines and wires for electric railway 
work, And yet the Boston people have always had 
the credit of appreciating any improvements to their 
city, and of not forgetting to look at the matter from 
an æsthetic point of view. 


THE great advocate for underground wires, one who 
thinks he has practically demonstrated at Chicago that it 


is as easy to work lines successfully below the soil as 


above it, Mr. John P. Barrett, when some prominent elec- 
tricians told him the time had not come yet for burying 
the wires, replied : “ Results prove your fears ground- 
less. You say electric light wires cannot be operated 
underground. Come to Chicago and I will convince 
you that they can. If you really want to be convinced, 
if you are honest in your search for information, I will 
give you all the assistance in my power.” Mr. Barrett, 
who now occupies so high a position in the electrical 
world, furnishes an example of what can be achieved 
by indomitable perseverance and diligence in attaining 
success in one’s undertakings. He commenced active 
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tide 08 twelve years of age as a ship's oe afterwards 
rising to the position of an able seaman. After fifteen 

’ service his career at sea was terminated by a 
severe accident, by which two of his mates lost their 
lives, and he himself was made a cripple for life. On 
returning home to Chicago he was appointed fire 
watchman. This was his first public service, and the 


fire departments of his own and other cities are in- 


debted to him for developing the fire alarm telegraph 
system in general use. He became a skilful operator, 
studied hard, introduced new ideas, suggested many 
improvements, and became recognised as the office 
authority. On becoming chief of the electric branch 
of the city service the whole fire alarm service was 
- remodelled. He it was who introduced the device 
called the “ joker,” by which the alarms are received at 
. the engine houses, and which at the same time releases 
the horses and calls the firemen to their duty. Since 
those days he has devoted himself to the police patrol 
system, underground telegraphs, the bridge telephone 
system, and a scheme for lighting the river by elec- 
tricity, and many other things, as well as establishing 
a factory for the production of electrical goods. The 
most important work that he has carried through has 
been the lighting of the city, the wires being all placed 
in conduits underground, and the old poles and the 
unsightly net-work of wires removed, to — manifest 
gain of the city. 


THE unanimity with A the Board of Aldermen 


of Boston, U.S.A., passed an order granting permission 


to the West End Railway Company, in addition to the 
rights already possessed by it, to erect poles, construct 
and extend their overhead single trolley system for 
motive power, will not prevent the opponents of aerial 
wires from taking steps to test the legality of the order, 

and to proceed to litigation sooner than allow cna streets 
to be further disfigured. 


THE revised set of sais, issued by the New England 


Insurance Exchange and Boston Fire Underwriters’ 
Onion, stating their requirements for electric lighting 
installations, is very full, and enters into many small 
details. Among others we notice the following fluid 
for soldering purposes, viz., saturated solution of zinc, 
five parts; alcohol, five parts; glycerine, one part. In 
rule 71 will be found a rough and ready means of test- 
ing a lighting circuit. 
must test free from grounds before the current is turned 
on. This test may be made with a magneto that will 
ring through a resistance of 10,000 ohms, where cur- 
rents of less than 200 volts potential are employed.” 


Prof. BARRETT denies the report spread by the ad vo- 


cates of overhead wires, that the success of the under- 
ground system in Chicago is due to the fact that the 
so-called buried wires are in reality fixed in tunnels 
built above ground, the Professor says that these 
tunnels exist only in the imagination of the reporter. 


EVEN electrical traction, which has not really yet 
obtained anything like a strong foothold in this country, 
is in danger of being misrepresented. We have received 


an invitation to inspect a system of electric traction, 


the outcome of the inventive genuis of William D. 
Sandwell, but what there is in it of an original nature 
we fail to see. The gearing will not answer practical 
requirements, the double armature motor appears to be 


of shareholders in other companies water. 


“The wiring in any building . 


identical with that of Jarman, so why an esteemed con- 
temporary should have devoted pages last week to an 
illustrated description of a half-developed scheme, 

embodying abandoned ideas, is more than we can on- 
ceive. We would advise Mr. Sandwell to study what 
has already been devised in electric traction and not to 
liken.accumulators placed under seats in tramcars to 
dangerous steam boilers, or to speak of the énsurmount- 
able difficulty of withdrawing them for recharging. 
Such arrant nonsense is. not only undignified but it 
shows him in a ridiculous light, and is- not at all cal - 
culated to impress even the untechnical reader with the 


advantages of his system over others. 


AT length some definite action has been taken. at 


Portsmouth with the view of introducing the electric 


light into the borough under something like favourable 
auspices. Local gentlemen of influence are not want- 
ing to “take fortune at the flood.” Mr. Richard W. 
Ford, the Clerk of the Peace, who is the prime local 
mover in the new scheme, is the secretary of the Porte- 
mouth Waterworks Company, which has under his 
careful supervision developed: into a colossal concern, 
paying dividends well calculated to make the mouths 
Several of 
the principal traders are also backing up the movement, 
the success of which is regarded as of great importance 


in relation to the future prosperity of this rapidly in- 
creasing borough. At the present time several trades- 


men have private electric lighting installations, and it 
is hoped that with the facilities which the House-to- 
House Electric Supply Association will be able to pro- 
vidé, a large proportion of the shopkeepers will re- 
linquish the use of gas in their shops. On the whole, 
if this latest echeme is only energetically pushed, it 
ought to escape the hapless fate of its 8 


Pnor. LODGE did 5 get it altogether his own | way 
over the lightning rod discussion, and we are therefore 
sorry to see that a contemporary, in a leaderette, has 
thought fit to twit Mr. Preece no less than four times 
about the length of his speech. This gentleman being 
the instigator of the paper and discussion, and being 
also recognised as the most doughty opponent of Dr. 
Lodge's theories, was certainly entitled to speak until he 
had nothing further to say ; and we cannot, therefore, 


see the logic of calling Mr. Preece to task for keeping 
the attention of his hearers for a clone time sole did 


anyone else. 


THE more we hear of the Mammoth Combination, to 
which we alluded in our last issue, the more are we 
convinced that the best thing which could possibly 
happen, would be the inability of the provincial 
financier to carry out his gigantic idea. If dividends 
cannot be paid by the majority of the parties to the 
combination separately, the chances of so doing will be 
still moré remote when they have amalgamated. We 


would like to ask what record the Vulcan Engine Works 


can show to render it eligible to form one of the co- 
partnerships? If these firms, like some breweries 
which were made into big companies a short time ago, 
could show large profits and dividends for a number of 

years in succession, there might be something to say in 
favour of the movement, although even in this case no 


amalgamation was attempted ; as it is, every well-wisher 


for the real advancement of the electrical trades will 
re-echo our words. We fear that 


is again rampant. 
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| PHOTOMETRIC MEASUREMENTS OF ARC 


° 


By W. WEDDING. 


WE have, through the courtesy of the author, received 

a copy of this memoir as read before the Berlin Society 

the Promotion of Technical Industry in April last. 

e give the following summary of the results arrived 
at :— 


Dr. Wedding remarks that the luminous intensity of 


arc lamps is as yet not satisfactorily determined. All 
kinds of glow Jamps have been tested at various poten- 
tials and at different angles of eradiation, and decisive 
results have been obtained which are generally marked 
on the lamps themselves. It has been said that the arc 
lights Unter den Linden give an illumination of 2,000 
or even 5,000 candle-power. Bat what is the meaning 
of these figures ? Do they express the intensity of the 
light with or without a globe at a certain angle or do 
they indicate the mean spacial intensity? On the 
other hand, it has been determined by direct measure- 
ment that these lamps have a mean s intensity of 


only 500 candle-power, and the public was amazed on 


contrasting such figures as 500 and 5,000. 

To decide the question as far as the lamps Unter den 
Linden are concerned, the Universal Electricity Com- 
pany consulted Prof. Slaby, the director of the electro- 


technical laboratory of the Imperial Physical Institute, 


who commissioned the author to carry out the investi- 


on. 

As the distribution of light from arc lamps is very 
unequal in different directions, a single measurement 
is not sufficient. It is necessary, at least, to measure 
through a quadrant from the horizontal to the vertical 
plane, ani where the lamps serve to illuminate a 
covered space, from the vertical 
the vertical again in the opposite ion. 

In order to carry out the measurements at different 
angles, all determinations hitherto have been effected 
with mirrors. Upon these the rays fall at different 
angles—measured each time—and reflected thence into 
the photometer. The coefficient of absorption of the 
mirror must, of course, be known. Investigations of 
this kind were made in 1882 at the Munich Elec- 
trical Exhibition, and since by Herr von Hefner Alte- 
neck in the establishment of Siemens and Halske, who 
has ascertained the weakening of the light by glass 
shades of different kinds. Arc lights were again 
examined in 1885 at the Vienna Electrical Exhibition. 
Lastly, I must notice the measurements executed at the 

Institute in Philadelphia with especial re- 
ference to carbons pre in different manners. All 


these determinations have been effected with the aid 


of mirrors. In the Munich report it is mentioned that 
special care was taken in centering the carbons, as the 
distribution of light is otherwise very unequal. _ 

The author’s researches involve nothing new in prin- 
ciple and refer only to a single arc lamp, such as those 
fixed Unter den Linden, £.e., the well-known Siemeus 
“ differential lamp.” This lamp was fitted up in his 
laboratory by one of the engineers of the General Com- 
pany of Electricity, and, according to his statement, 

urnt normally with a current of 14—15 ampéres and 
an E. M. F. of 48—52 volts. The company supplied also 
three glass globes of different thickness and a reflector. 

The lamp was fed by a Schuckert compound machine 
actuated by a gas motor, which was very carefully 
regulated, since small irregularities greatly interfere 
with photometry and yield useless results. An 
additional resistance of about three ohms was intro- 
duced in the circuit of the lamp, and a second resistance 
of 4 ohm, at which the potential was measured with a 
torsion galvanometer. The intensity of the current 
was deduced from the potential and the resistance. 

The same galvanometer was applied to the lamp by 


means of a commutator, in order to determine the poten- 


tial at the clamps, so that both current and potential 
could be observed at one and the same time. As soon 
as the current reached the exact strength of 14 ampères 


the horizontal to 


* 


a signal was given by the assistant in charge of the 
gal vanometer, and whilst he determined the potential at 
the clamps the position of the photometers was read 
off by the author and another assistant. The observa- 
tions were made, therefore, always at 14 ampères ; the 
accompanying potential varied between 48 and 52 
volts, and was mostly 49 or 50 volts, and fluo- 
tuated during a series of observations for an entire 
quadrant not more than 1 per cent. The length of 


the arc was photographed, and amounted to 2—3 


millimetres. e photographic image was taken at 
right angles to the direction in which the measurement 
was executed. All the measurements were effected 
without a mirror. The lamp was hung to the ceiling 


by means of a pulley, and could be drawn up to the 


height of 8 metres above the work-table, so that both 
the horizontal and the perpendicular rays, with all 
intermediate positions, could fall into the photometer. 

The photometer used was that of Bansen in the form 
designed by Elster. 


As the height of the room enabled the author to 


dispense with mirrors, he was in a position to measure 
the strength and the distribution of the light in two 
diametrically opposite. directions. By this means the 
difficulty arising from the carbons burning unequally 
on opposite sides was obviated. The author had merely 
to measure through the quadrant on the left and the 
right and to deduce the mean intensity from the corre- 
sponding values on each side. 

The unit taken as the basis of the measurements is 
the German normal candle, with a flame height of 45 
millimetres. In the explanation given along with 


these candles the height of the flame is specified as 50. 


millimetres, but at this height it burns unsteadily, 
whilst at 45 millimetres it burns much more steadily and 
gives off exactly as much light as the English normal 


candle (spermaceti), with a flame 45 millimetres in height. 


As the arc light cannot be directly compared with 
the candle, which is too feeble, an intermediate standard 
of comparison is needed—a matter much less simple 
than it seems at first sight. The light of the arc 
— appears white to our eyes, whilst that of the 
candle, the glow lamp, or the gas flame is yellow or 
red. Therefore, in photometry we have the unpleasant 
difficulty that the oil spots do not disappear, but appear 
red on the one side and blue on the other. Hence we 


‘are compelled to judge when the outlines of the spots 


appear equally indistinct. This seems impossible to 
the inexperienced observer, but after having made a 


few hundred readings the eye becomes so habituated 


that the colours are disregarded. In order, however, to 
minimise.the difficulty, flames for comparison are sought 
which appear white to the eye, but which are not 
necessarily the largest lamps. 

Since glow lamps could not be used for comparison, 


gas was adopted. Two so-called Albert“ burners” 


were selected on account of their great constancy, their 
compact form, and the fine clear light of 25—30 candle- 
power. To each was attached a gas meter and a pres- 
sure regulator. Nevertheless, small fluctuations cannot 
be avoided with gas burners. 

For the measurement the most favourable time was 


selected, i. e., in winter from 5 to 8 p.m., and in bright 


weather from 9 a.m. to 3 p.m. To compensate fluctua- 
tions as far as possible, all the gas burners were lighted 
in the workrooms adjacent to the photometric room. 
The procedure in a measurement was as follows :— 
We have a horizontal plane in which the two com- 
parison flames are at points which we will call A and 
B, whilst between which are the two photometers, P 
and Pp’. Perpendicularly over the middle point 
between A and B hangs the arc lamp, L, at a variable 


height, c. Right between A and B is a black cloth used 


for screening off either light as it may be required. In 
the first place, the two gas burners were adjusted to 
exactly the same degree of brightness, 1.e., a photometer 
was placed exactly in the middle between A and B, and 
one of the flames was regulated until exactly equal in 
luminosity to the other. One flame was then screened 


This may be intended for Argand.—Ens. Exec. Ray. 
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off, and the other was measured very accurately in 
comparison with a German normal candle. 

The arc lamp was then kindled, and the photometric 

on was begun in about 20—30 minutes. The 

two photometers were laced, and the inclination of 
the paper screens in each photometer was 
to an equal incidence until the illumination of 
the oil spots was equal. If it was found after com- 
mutation that the current had remained at the same 
strength (14 ampéres) a second reading was taken 
the three observers. A third value wasrarely obtained. 
It was then necessary to wait for about two minutes 
until the lamp was regulated again. On the average, 
four observations were made for every angle. It was 
found essential to measure both 

12—14 different angles in the shortest possible time, 
which was effected in 14 hour. 

The details of the author's results are given in a series 
- of 11 tables, with the aid of 23 diagrams. It appears 
that each lam 
fitted with globe and reflector, gives out an gos 2 — 
power. not of 3, 000 or 2,000, only of 510 no 
candles, which approaches fairly to Herr Elster's deter- 
mination of 500 normal candles. . 0 . 


CALCULATION OF THE SIZE OF ELECTRIC 
LIGHT CONDUCTORS. | 


IN calculating the size of electric light conductors two | 
points have to be considered, first, what the sectional 
area must be in order that the conductor may carry the : 


required maximum current, i. s., in order that the cur- 
rent density may not exceed the required maximum ; 
second, what the sectional area must be in order that 
the loss of potential over a given length may not exceed 
a certain amount. These two conditions can only be 
exactly satisfied in a particular case, and, therefore, 
under other conditions it is necessary to calculate by 
one or other of two formuls, the particular formula 
used being the one which brings the conditions required 
within the rule expressed by the other formula. 

The resistance, 7, of a wire whose length is J, and 
sectional area, a, is 
r= 2 K 
where K is a constant. 5 5 

Now the resistance of a pure annealed copper wire 
one foot long, whose diameter is 001 inch is, according 

to the B.A. report on electrical standards, 
9718 ohms at 0° C. The resistance of a similar wire at 
60° F. (the usual mean pese) 1.6, at 15°5° C., 
may be calculated from Table XI. on page 228 of the 
same report. Thus we have in this table—a wire 1 foot 
long weighing 1 grain has at 15° C. a resistance of ‘2186 
ohm, and at 16° C. a resistance of ‘2194 ohm, the ap- 
proximate resistance, therefore, at 15°5° C. (60°F.) will be 


21 2194 | 
2186 + = 2190, 
and as the resistance of a similar wire at 0° C. is ‘2064, 


the resistance of a wire 1 foot long whose diameter is 
‘001 inch will at 60° F. be | 


9°718 x 2064 


From this the resistance of a wire 1 yard long, and 


having a sectional area of 1 square inch, equals 


9718 x 5064 * 3 x 001 x 001 x 7854 
| 1 1 
approximately. Hence we get 
| | r = L+ 40,000 
Where / is in yards and a in square inches. 


uadrants through in 


nded in Unter den Linden, when > 


p. 227, 


Now, if p be the percentage of fall of potential along 
the conductor, and I the electromotive force of the dy- 
mamo, then if e be the difference of tial between 
the ends of the conductor (including the return circuit), 
the current flowing will be | | 


92 
and 2100 
therefore | 
pe pax 40,000 pra 
therefore 


À 

But the rule that the sectional area of the wire must 
be in proportion to the ampéres to be carried is 


| a = T : (1) 
where A is the maximum number of ampéres per 


square inch, the wire can safely carry ; 


therefore — cl 
A pB x 400 


PS x: 400. 


This formula gives the length of conductor which with 
a current, c, and an electromotive force, I, will make the 


‘percentage of fall of potential exactly p, and will at the 


same time make the current density exactly that corre- 
sponding to the formula a = +. 9 2 

If now we make 7 longer than this value and we 
increase the area in the some portion so that p 
remains unaltered, then the density of the current 
becomes, of course, diminished, hence the rule ex- 

by formula (1) is not exceeded. * 

On the other hand, if we make / less than the value 
named and we decrease a in proportion so that the per- 
centage, p, remains unal then the density of the 
current mes increased and the rule expressed by 
formula (1) becomes exceeded. Hence get the 
following rule :— 

If the length of the circuit exceeds 


pE x 400 
| A 


then the value of a must be calculated by the formula 


c 
if the length of the circuit is less than 


p E x 400 
A 


then the value of a must be calculated from the 
formula | 


C 
a 


| An example will render this clearer. ren 
electromotive force of the dynamo to be is 110 


volts, the percentage of loss not to exceed 5 per cent., 
and the current per square inch of section of the con- 


ductor not to exceed 1,000 ampéres ; then 


5 x 110 x 400 


hence if the leads required exceed 220 in length, 
their sectional area must be calculated by the formula 


0 0 
a= x 40 *'= 20000 * 
where c is the maximum current the leads are required 
to carry. | 55 


— 

| 

| 
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Bat if the leads required are less than 220 sin 
length, then their sectional area must be calcu by 
the formula | : 


Qf course, if the leads are exactly 220 yards in length 
then either formula may be used, and both will give 


the same result. 
H. R. Kurz. 


RAILWAY ACCIDENTS OF 1888. 


* 


On the face of the Returns recently issued by the 
Board of Trade it would appear that the casualties re- 
— from the railway traffic of the kingdom for the 
year 

of the preceding year. Such is not, however, the fact, 
for had it not been for the sad results of the Hexthorpe 
accident, the year 1887 would have stood out con- 
spicuously as the year during which no passenger's life 
would have been lost from what is termed railway 
accidents. The Returns for the year show a total 
loss of life of 905, as against 919 for 1887, and 3,826 
injured, as against 3,590 injured for 1887. This in- 
cludes accidents to servants, trespassers, &c. The sum 
total is a heavy one, and no one can scan such a result 
without feeling a desire that the time may come when 
our railways will be able to show a cleaner bill than is 
yet the case. In considering this question it is but just 
we should not lose sight of the fact that here we have 
brought before us, by the reports and returns of a 
Government department, every casualty which occurs ; 
nor should we forget that those companies by whom 
this casualty list is made up are concerned in carrying 
on a vast business. Nor is it leas than justice also to 
bear in mind that every casualty forms matter of 
enquiry on the part of, not only the company con- 
cerned, but, in a large number of cases, the Board of 
Trade, purely with the desire of arriving at such means 
as will prove most usefal in preventing a recurrence of 
the circumstance. With such machinery in operation 
it may fairly be argued that what can be done to obviate 
accidents is being done, and that although casualties are 
more or less insuperable from the amount of traffic which 
the business of the country demands of the railway 
interest. yet the majority of our railways have of late 
years done much to establish upon their lines pro- 
tective appliances for the preservation of life and 
the safety of the traffic. It is to the extension 


of these appliances that we look for further ame- 
respect of railway accidents. The 


lioration in 
sources of accidents are so numerous, frequently 80 
unthought of, that the introduction of any one 
improvement can hardly be expected to wipe out 
all chance of accident, but every improvement will 
form its quota and help to reduce the lump. No factor 
in the protection of railway traffic has played a higher 
part than the block system ; and, in recent years, it is 
probable no greater safeguard has been introduced than 
the automatic break. The same may be said of the 
interlocking ap of signals—indeed, it may well be 
urged that without these the railway traffic of our great 
lines could not now be worked. And yet it is clear to 
every careful and considerate thinker that the security 
thus obtained may be largely improved. The block 
and the interlocking systems, as they are understood, 
are the offsprings of different periods, and have been, 


and still are, treated as independent, and are worked. 


independently, or, rather, the governing link which ties 
_ them together is that of command and not of com- 
pulsion. The electrical signal may say to the signal- 
man, the “line is blocked,” and you must not allow 
any train to come forward; but that does not abso- 
lutely prevent him from taking off his outdoor signal 
to allow a train to proceed. What is required to render 
the block and interlocking systems perfect is the com- 
plete interlockingsof the one with the other, so that when 


the safety of the traffic. If block 


888 present a more favourable aspect than those 


‘grumbles at the comparati 


the signalman who has the command of the section for 
an approaching train sees that the road is not clear, he 


may not only intimate by the electric signals to the 
signalman in the rear that euch is the case, but he 


must by the mere setting of his electrical signals at that 

signal-box lock the outdoor signals so that they cannot 
be taken off. 

The adoption of such a system must add largely to 

ms are necessary 

at all, then it is most desirable they should be made as 

secure and as comprehensive as is possible. The elec- 


trical and the mechanical should be so combined that the 


action of the former should govern the action of the 
latter. The principle has more than once been advo- 
cated in these pages, and not unfrequently recom- 
mended by the Board of Trade, and we feel that dealt 
with by degrees by the rai] way companies the difficulty 


of accomplishing so desirable an object would not 


e a very troublesome or a very expensive matter, 
t would certainly be material in sa some of the 
collisions which now annually occur. ring the past 
year there were reported 35 collisions between passenger 
trains or parts of passenger trains, and 54 collisions 
between passenger trains and goods or mineral trai 
resulting in the death of 4 servants and injury to 
passengers, 
companies. 3 do not presume to think if that which 
we urge were carried out it would prevent all this loss 
of, or injury to life, but we do think it would alleviate 
it to some extent. 
In opening this article we quoted the total number of 


killed and injured during the year. These figures, as pe 


stated, cover every cause of casualty. The accidents to 
trains, rolling stock, permanent way, &c., caused the 
death of 11 passengers and 7 servants, and injary to 
594 passengers and 93 servants. For the year 1587 the 
figures stood :—Passengers, killed 25; injured 538; 
servants of companies, killed 8; injured 109. The 


remainder of the sum total is made up by accidents to 


servants of companies or contractors; persons passing 
over railways at level crossings ; trespassers (including 
suicides), &c. Our purpose, however, is not so much a 
general analysis of the causes of accidents resulting in 


this loss of or injury to life, as a consideration of those 


causes, the results of which may, by a judicious appli- 
cation of electrical science, be reduced to less serious 
dimensions. Electricity can be of little service in pre- 
venting trains from leaving the metals, but it ought to 
be available for preventing, by being employed to afford 
timely warning to gatekeepers of the approach of trains, 
some of the 57 cases reported, and which caused injury 
to two servants of the companies. We feel sure that if 
railway managers would call to their aid the ingenuity 
and services of their telegraph engineers they would 
find in them a means of meeting some of the responsi- 
bilities which attach to the undertakings so satisfactorily 
in the majority of instances piloted by them. 


— — 


ON THE GROWTH OF CITY TRAFFIC IN 


NEW YORK AND LONDON. 


By A. RECKENZAUN. — 


In the City of New York the demand for transit facili- 
ties has doubled during the last 10 years; the great 


bulk of the long distance traffic is concentrated princi- 
pally upon the elevated railways, which carried over 


6,000,000 passengers last year, an increase of nearly | 


1 
2,000,000 upon tho traffic of the previous year. When 
first constructed the speed between the stations was 
maintained at the rate of 20 miles per hour, but owing 


to the enormous growth of traffic and the corresponding . 


increase in the number of trains, which run every two 
minutes during the busiest hours, the average 8 

including stoppages, is now hardly more than 10. Thus 
the limit has practically been reached, and everybody 
ve slowness of the trains. 
The rolling stock of the New York elevated railroad 


ther with injury to 45 servants of the 
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consists of 266 steam locomotives and 800 passenger 
care, and there are 32} miles of double track, and a total 
of 84 miles of single track line. The elevated struc- 
tures were designed to carry locomotives of not more 
than 22 tons weight each, but already the demand is 
greater than these engines can wipe The cars weigh 
11 tons each, and have seats for 49 passengers ; but it is 
a common occurrence to see 100 and even 120 persons 
crowded into each car du the busiest hours. A 
train consists of five cars, which often makes, when 
overloaded, 100 tons, and this is as much as the present 
locomotives can draw with full steam on. , 
Both the railway company and the Daft Electric 
Company have long recognised the imperative necessity 
of improvements, and consequently a series of very 
successful experiments have been carried on with the 
Daft electric locomotive. But the ideal method would 
be to provide each car, or better still, each axle with its 
own motor ; by this means the weight would be 
perly distributed, and the average speed 
creased by 50 per cent., because the starting and stopping 
through of — driving 
tric motors, ng a corresponding number o 
— a could be done more quickly and more effec- 
tively. 


All the busy streets of every city in the United States 


are supplied with tramways. Omnibuses are almost 
unknown, and cabs scarce. In New York ci 
are 246 miles of tramways, on which ran 2,100 cars, 
drawn by 14,000 horses, and 210,000,000 ngers 
were carried last year. : This city is about 15 miles in 
length, and its average width is barely two miles, con- 


sequently private residences have been forced out of 
the business centre down town to considerable dis- 


tances “up town,” and to the neighbouring cities across 
the rivers. | 


_ Of electric railways or tramways with overhead con- . 


ductors there are at least 50 working successfully in 


various parts of the States, but New York will not have 


any more posts and wires in its streets; therefore the 
only means of increasing the transit facilities is by 
underground railways, which have repeatedly been 
suggested, or by electric surface tramways, with electric 
motors supplied with energy from underground con- 
dactors or storage batteries.. | 

At the summer convention of the National Electric 
Light Association, held at Boston, Mass., in 1887, I read 


u paper on “ Storage Batteries for Electric Locomotion,” - 


and strongly advocated this means of transit for crowded 
thoroughfares. Again, in September of the same year, 
Iread a paper before the American Institute of Elec- 
trical Engineers, New York, at the instigation of their 
excellent president, Mr. T. C. Martin. Both papers 
were followed by a long discussion, and during that 
upon the latter, I pointed out the great advantages of 
electric cars in such crowded streets as the Broadway, 


New York, where every square inch of space is of. 


value. I stated that, if we did away with horses, we 
should save in length about 12 feet, and in width the 
distance between the rails for each car on the road. 
There are hundreds of cars on this line following in 
succession, sometimes less than 50 yards apart, and 
doing away with horses would save thousands of square 
feet of space where other vehicles could pass. Another 
great advantage with electrical propulsion would be 
(apart from the certain economy in traction expenses), 
that passengers can travel at a greater speed. Horses 
cannot pull a car at a greater rate than six miles an 
hour, and the average speed of horse-cars in America 
and Europe is barely five miles an hour including 
stoppages. Two electric cars running at an average 
rate of 7°5 miles would thus convey as many passengers 
as three horse-cars of the same size. Moreover, horse- 
cars cannot be increased in size without providing an 
extra team, Which is quite impracticable ;. whereas by 
lengthening an electric car a few feet the accommoda- 
tion can be very considerably increased. In Philadel- 
phia we had an electric car ranning with accumulators, 


which was 6 feet longer than an ordinary horse-car, . 
— in which 100 to 125 passengers were often carried. 


ach cars will be adopted on several lines, since the 


pro- 
could be in- 


Railway Traffic in the Metro 


there 


- 10,000,000 souls. hu 


success of this has been amply proved. In Sacramento 
ae cars, driven by accumulators, continue 
to be used. 
The Julien Electric Company has made a good im- 
venue, New York, and to published ac- 
counts the ea of the electric cars were 50 per 
cent. higher than the earnings of the horse-cars on the 


tame line, whilst the working expenses are claimed to 


have been less. It has therefore been amply proved 
that electricity supplies a ready and economical means 
of greatly increasing the transit facilities in crowded. 
thoroughfares. 7 
London is differently situated. It has a much larger 
area than New York spread in every direction. Its 


_ Streets are crooked and narrow, but the pavements are 


excellent. It has no elevated railroad, at least not in 
the American sense, although most of our suburban 
railways run above, or upon a level with, the house 
tops. Omnibuses are here an imperative necessity and 
tn “On the Street and 
0 ven in a | | 
Seropolls“ read before the 
Society of Arts on the 15th inst. by Mr. J. Stephen Jeans, 
enable us to appreciate the extent of the Metropolis. : 
We shall only confine ourselves to those relating to 
passenger and refer readers interested in other : 
statistics to the Journal of the Society. Fe e, 
The possibilities of London, says Mr. Jeans, are 


difficult to measure. Given a present population of 


4,500,000, an increase of upwards of 500,000 every ten 
years, and the extent and requirements of London a 
century hence would not be easy to imagine, far less to 

estimate, for we should then have a population of 


The passenger traffic of London is in the 
hands of the railway companies, the six principal lines 
the metropolis in this regard, carrying annually : 
over 000,000 people. The tramway companies 
carry unitedly some 150,000,000 more, and the London 
General Omnibus Company, and the London Road. Car 
Company, who divide between them the lion’s share of 
the "bus business, carry from 120 to 130 millions per: 
annum additional. the . for 
passenger transport by way, omnibus, and river : 
steamers, there are in London some 11,300 cabs, which : 
carry annually about 30,000,000 passengers. The really 
practical part of the problem which Mr. Jeans had 
undertaken to consider was : How shall we economise : 
space, and minimise the now serious and steadily. in- 
creasing dangers of the public streets for those who are 
compelled daily to travel to and fro in this great 
metropolis? The increase in street traffic, measure it: 
by whatsoever standard we will, is amazing. Take the 
case of the General Omnibus Company alone. Between : 
1880 and 1887, the company increased the number of 


passengers carried from 56,000,000 to about 100,000,000, : 


and the number of miles run from 13,000,000 to 


18,000,000 per annum. On the Metropolitan (Under- 


ground) District Railway, the total number of pas- 


sengers carried in 1872 was 20,098, 000. which had in- 
pens in 1887 to 36,578,000, or about 80 per cent. in : 
16 years. 
The following statement shows approximately the 
number of passengers transported in London in 1887, » 
and the sums for which they were carried :— 


, 


No. of passengers. 
Railway 98:578000 8857190 
M litan District 36,578, 
Tramway Companies 145,902,000 ... 
General Omnibus Company .. 93,000,000 ... 634,000 
Cabs, &c. eco 00 30,000,000 2,250,000 
Totals 401,982,000 25, 006, 156 


In addition to these figures, very large numbers of 
passengers are carried daily to and from the suburbs by — 
every 3 has a terminal station in the 


metropolis. bably the numbers so carried will, in 
the aggregate, nearly double the numbers shown above 


to be carried by railway, and bringing up * total 


— 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
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numbers carried annually into and out of London to 
between 490,000,000 to 500,000,000. 

The conditions, says Mr. Jeans, under which the 
— traffic of the metropolis is now carried on is 
ikely to be greatly modified before long, in conse- 


quence of the extended use of electricity as a motive 


power. Lord Bury’s company have undertaken to 
make experiments with electricity on the Metropolitan 
line; and Messrs. Mather and Platt have undertaken 
the construction of a i, electric railway for 
working the traffic in the City of London and South- 
3 where it is proposed to run 2, 200 trains 


Electric railways and tramways have now passed 
beyond the region of mere experiment. They have 
been worked successfully for years in many places, and 
even an omnibus has been found to answer without 
any auxiliary horse-power. It would be absurd to 
suppose that we shall “rest and be thankful” at the 
present stage of the electric power question. There 
are, no doubt, difficulties to be still overcome ; but the 
feasibility-of the use of electricity for propulsion of 
almost any description has been proved, and that is 


three parts of the difficulty overcome. Besides, the 


electric world is now in real earnest. | 
Three important projects are at the present time 


. either in course of execution or contemplation for the 


days. | | 
pu of relieving the congested traffic of the streets October 28th.—Admitted into Chelsea Hospital for 


of the metropolis. They are 
1. The Metropolitan Outer Circle Railway. 
2. The City and Southwark Subway. 
3. The proposed railway from Piccadilly to Holborn 


The object of the first undertaking is, by an inde- 
pendent line, in the hands of an independent company, 
to connect all the different railways that surround 
London, not only inter se, but aleo with the system of 
docks at the east, and especially Tilbury. 

The second undertaking, which is likely to be opened 
in August or September next, will afford a means of 
communication between the City, by a station near the 
Monument, with the South side, the other terminus 
being in the neighbourhood of Stockwell. 

The third project, for which Parliamentary sanction 
is now being sought, has for its object to establish a 


line of communication between Piccadilly and Holborn , 


by two small tunnels for railway trains to be worked 
by electricity, and two parallel galleries for pipes and 
sewers. . 

Another project has been talked about, the object of 
which is to have a railway constructed between West- 
minster and Edgware , but it has not been regarded 
with much favour. 


Mr. Jeans has taken an immense amount of trouble by | 


compiling statistics on the traffic in the City of London, 
and showing the difficulties experienced at times in 
coping with the increasing demands, and he suggests 
that the whole subject is one that it would be well 
worth while of the Society of Arts to consider in con- 


_ ference, and it would not be amiss to offer prizes for 


suggestions as to the best means of mitigating the evils 
that now beset our street traffic—whether by newsystems 
of transport, by additional lines of railway ortramway, or 
by other means which must be well within the limits 
of the practicable. 


The author, in reply to various speakers, said that he 


Was a little disappointed that no part had been taken in 


the discussion by any of the railway managers or repre- 
sentatives of railway companies, though he had no 
doubt the paper would come to their notice, and in 
that way the suggestions made would be considered. 
The above statistics are well worthy of the study of 
every electrical engineer. The public will soon learn 
to recognise the possibilities of electric traction, and 
then.call loudly for a solution of this important pro- 
blem ; the more minds there are engaged upon its study 


the sooner we shall be ready for the supply of a growing 


— — 


demand. Whether elevated or underground, the future 
metropolitan railways will be worked electrically. Let 
us hope that the Soci 
Jeans’s suggestion of calling a conference and offe 


prizes for the best schemes. There will be no lack 


A CASE OF PELVIC TUMOUR TREATED BY 
GALVANO-PUNCTURE: CURED.° 


By J. INGLIS PARSONS, M. D., Assistant Physician to Chelsea 


| Hospital for Women. . | 
No one who has had 
estroying almost any tissue with which it comes in 
contact. It also accomplishes this in a way that no 
other agent is capable of doing: and, when surgical 
procedure is quite inadmissible, it is a direct means of 


saving life, as the notes of the following case show :— 
Mrs. W., aged 


regular, loss slight, until October 13th, 1887, when she 


Women, under Dr. Edis. | 


November 1st.—Examination : A mass as large as a 


foetal head can be felt between the bladder and uterus, 
projecting above the pubes, and pressing down the 


anterior vaginal wall. The cervix can be felt high up 
and far back; the anterior lip is enlarged. Sound 


passes upwards backwards, and shows uterus to be 
Be from the tumour. 

ovember 7th.-—The patient complains of great pelvic 
pain, with occasional vomiting, and pain on micturi- 
tion. Ether was „and a consultation held. 
It was agreed that the tumour was either a fibroid or 


sarcoma; and that, from its position and close attach- 


ment to the bladder and surrounding organs, no surgical 
procedure was admissible beyond puncture with a fine 
trocar. Somewhat serious bleeding followed this pro- 
cedure, and was checked in the usual way. - 


November 25th.—As the tumour rapidly increased, 


Dr. Edis passed the case on to me for galvano-puncture. 
The first application was on November 25th, 1887, and 
the last on February 6th, 1888. In all, 28 were made 
between and inclusive of these dates. The duration of 


the applications varied from 20 minutes to half- an 
bour; intensity of current from 100 to 250 milliampères, 


average 150. Two fine insulated platinum needles were 
used. These were driven through the anterior vaginal 
wall into the tumour to a depth of 1 inch, and con- 
nected to the positive pole. A large copper electrode 
on a felt pad, placed over the abdomen, formed the 


negative pole. No anæsthetic was used, nor was it re- 


quired, as the introduction of the needles caused no 
ure rose only once, on December 


B The temperat 
3th, 1887, to 102° F., but in a few days it was normal 
again. A depression could be felt in 48 hours after 


each application of the current, corresponding to the 
site of puncture, and large enough to admit the index 
finger. After each application, the vagina was well 
douched with a carbolic injection (1 in 60); an iodo- 
form pessary was passed morning and evening. At the 


end of the treatment, it was impossible to iotroduce a 
needle without causing pain, showing that very little 
of the tumour was left. Bimanually nothing could be. 


detected by the hand on the abdomen ; per vaginam & 


hard board-like mass could be felt, spread out between 


the uterus and bladder, and in front of the anterior 


vaginal wall. She has no pain now ; no vomiting. 


Two-thirds of the tumour have disappeared. | | 

April 6th, 1888.—The patient came up to town ; has 
been in excellent health. On examination, the local 
condition remains unaltered. se 


* British Medical Journal. 
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of Arts will act upon Mr. 


: practical experience of galvano- 
82 will have the hardihood to deny its power of 


| 44, married ; family none ; one mis- 
eighteen years ago. Menstruation always been 


had a severe attack of hæmorrhage, lasting several 


— 


wall 


—— — — 
pract eas. 
original idea was concerned, viz., propellin 


. the resistance of 
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October, 1888.—One year after the commencement of 
ber illness, she was in very good health ; no ‘sign ‘of 
recurrence. The tumour is still one-third of its original 
size. 1410 1 

-Remarks.—Hitherto, considerable diffidence has been 
felt in resorting to this method, on account of the diffi- 
culty experienced in insulating the needles with any 


: material capable of adhering to them when they are 


driven into the tissues, and of standing the action of 
acids and alkalies which form at the ve poles. 
For if puncture be made through the vaginal wall by a 
non-insulated needle, the current acts on the vagina as 


voll as on the tumour, and a sinus communi with 


the tumour is the result. Whereas, if the needle be 
insulated so that only the point be left exposed, the 
carrent acts on the tamour alone and the wall 
remains intact, except for the small opening made by 
the passage of the needle, and which soon closes up. 
By this means the chances of septic infection are 
reduced to zero. 
Galvano-puncture has often been compared by those 
ignorant of its use to the actual cautery. The differ- 
ence, however, is very wide. With the r, whatever 


. tissue comes in contact with it is charred by the heat, and 


destroyed, and it is utterly impossible to apply it to a 
tumour covered by healthy tissues, such as the vaginal 
wall, without first destroying them, and so producing 
a sinus with all its attendant risks. ‘Whereas, with 
2 r by insulated needles, there is no 
damage done to the healthy tissues, which have to be 


pierced first in order to reach the tumour; the insula- 
tion protects them from the current, while the bare 


point acts on the tumour. Nor is there any develop- 

ment of heat sufficient to produce an appreciable effect. 

—4 reason is this: Nearly two-thirds of the electrical 
are ex 


ded in electrolysis. As the current 


enters the body it spreads out, and finally converges on 


the other pole. Any development of heat, caused by 
‘the needles and the body, is 
over a large area, and is quite insignificant. Oiniselli 


has given up trying to insulate needles. A 


postoli, 
Onimus, and use a movable sheath. But if this 
is driven into the tissues and makes too large an open- 
ing, it is apt to set up a sinus. If it is not so used, the 
current will come off at the point of entry and produce 

he insulating material used is gutta-percha, put on 

in fine layers, com and tapered down 43 | 
the point, so as to have no shoulder. The inert mass 
left behind in this case is, no doubt, the fibrous tissue 
of the tumour, all the rest being destroyed. 7 


REMARKS ON FRANZ WILKING’S con- 


TRIBUTIONS TO THE HISTORY OF TRANS- 
FORMERS.” T 


By A. GELYI. 


| (Concluded from page 557.) 

In his essay Rankin Kennedy explains that if several 
secondary generators are inserted in series and the 
secondary circuit in one of them is altered, the main 
current thereby undergoes a change which must be felt 
in the rest of the secondary generators. 

Hence he draws the conclusion that the distribution 
of electric light by means of secondary generators is 
practically useless. He condemns the system (not 
merely the system of generators inserted in series, but 
altogether the system of distributing electric light b 
generators), and he concludes wit 

proposition that parallel introduction might be 
a fine system of self-regulation were it not for the 
37 pias, siding 
concluding sentence many | incl 
Herr Wilking, have endeavoured to read matter which 
it manifestly does not contain. | 


In the same issue of the ELECTRICAL REVIEW XXII., 


studying Kennedy's memoir, the 


‘is the more 8 
_of the leader just 


in the pri 


with Kennedy's memoir, denies ‘to induc- 
on app 
= from the same’ reason that 

thout regulation the 
gulat posed by | | | 
iron cores does not effect any improvement. = =~ 


0 the e pert 


as far from ita solution as it was previously. He sees 
that Kennedys experiments confirm: the imperfection 
ennédy’s 
concluding sentence he no answer to the question, 

e hope of perhaps wt ‘which was 
hitherto unattain 

ds involved the meaning which has 

since been fabled into them, the leading article would 


If Kennedys words 
certainly have said that the endeavours of Gaulard, 
off, Bright, &c., have been misdirected, but 


that Kennedy has shown us what to do or that: the 


‘ 


distribution of a current with sec 
solved question.” But instead, the 
out the failure of secon 
therefore, as little as any 


— memoir how a current may be distributed 


‘by meaus of 


experts who were 


found to require any correction. pis: i 
Such an omission, especially on the part of Kennedy, 


in the-very same 
The American 


an equal tension is not with a single syllable. 
He certainly sees fit by this ps pére to overlook 
that the unvarying tension in the case is not 


such a matter of course as he would wish it to appear; 
on the contrary, the maintenance of an equal tension 
mary leads would not have had the same 
effect in Edison’s system as that treated of in-the Déri : 
pee  Constancy of the primary tension ‘would not 
ve occasioned a constant tension in the secondary 
net, because the considerable: losses in Edison’s ‘appa- : 
ratus must of necessity destroy the proportion between 
the primary and the secondary tension. ae Eee ee 
It has further never occurred to Edison to attempt 
anywhere the industrial utilisation of the system which 
he ted in America. It has not in any case met 
with a practical application. 
Herr Wilking, consequently, has not succeeded in 
disentombing a single anticipation which would cover 
the essence of the German patent, No. 33,951, i. e., Which 
28 33 tem of current distribution characterised, 
a. The grouping of the induction coils for alternating — 
currents in ‘secondary distribution stations; thus form- 
ing local circuits, and enabling the union of all the . 
induced coils of a secondary station to one common 
3. By com je © groups o u 
and of the several stations of the second rank with the 


— — — 


| E | No. 289, Pp. 486) follows an editorial article which, in 
16 WPTICIE eer ine RE 10 1 
existence of a 5 — distribation, adds 
that the ex ot Mr. Kennedy will doubtless 
— the effect of inducing others to follow up the 
| waleading article, after 
problem ‘still seems 
| | 
| 
| 
article merely points” 
The ‘guathor, : 
| had learnt from 
Kennedy himself and the many other | 
at that time éngaged in a close study of the transtormer | 
system, would not have omitted to rectify the assertions 
3 of the above-mentioned leading ‘article if they were 
| 
mentioned, returned to the same subject - 
5 of Edison (No. 278,418, May 
| 29th, — cited by Herr Wilking as last, but not least, 
is in n identical’ with the invention which he 
combats, for mentions merely a 
single feature (the el insertion) of that combina- 
tion which forms the subject of the German patent in 
question. And even this one: feature refers to a dis- 
tinctly different object, that is, to the transformation of 
continuous currents which are ‘periodically tarned by 
means of revolving commutators. With touching sim- | 3 
: | plicity Wilkihg declares that “remarkably” (?) in this | 
——— — | otherwise very complete description the maintenance o | 
— | 
| 


one else being able to 


by the motives which impel the 
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main leads of the primary current by means of a rami- 
fication of the latter. | 
c. Thereby, that the tension of current at its 
entrance into the stations is as far as possible 
constant. 


e combination of these features favours the essence 
of the system of distribution described in Déri’s patent, 
which fully answers to its name, since it enables us to 


. transmit electricity from a centre of production by 


means of cheap leads, not only to great distances, but 
also to distribute it to an unlimited number of con- 
sumers over wide spaces, and to place it at their inde- 
pendent disposal for any purpose whatever. 


This system of distribution was unknown before the 


mulgation of Déri’s specification. On the contrary, 
251 have incontestably shown, until such publication 
the want of such a system was univ y felt, and 
was repeatedly emphasised by ex in public lectures 
and journals without Kennedy, prez, or any 
int to any existing solution of 
the problem, and without a single electrician having 
applied or recommended those means which charac- 


alternating current transformers. 

How, under such circumstances, this system can be 
pronounced to be something already known, and con- 
sequently wanting in the attributes of patentable in- 
vention, is really inexplicable, or can be explained only 


such assertions. Against s, style of criticism such as 
Herr Wilking adopts, not even the. most novel and 
original invention can be maintained. If thoseelements 
by the combination of which an invention arises 
(single elements, indeed, cannot be invented, but may, 
at the utmost, be discovered), are torn out of connection 
and tested as to their novelty, the dictum of Solomon 
pe oy applicable, that there is nothing new under 

e sun. 

Such a style of criticism is very aptly ridiculed by 


the following passage in a leading article of the Ælec- 


trical Engineer (April 26th, 1889) :—“ Iron, coal, and 


water existed in the time of Solomon, but the combi- 


nation resulting in the steam engine did not.” 3 

As to the second part of Wilking’s polemics—to call 
his Contributions by their true name I can briefly 
remark that amongst the apparatus which Wilking 
describes as transformers without magnetic poles,” 
some of them are not transformers at all, whilst 
among those which are really transformers, besides 
those of Zipernowski-Déri-Blathy, one alone, that of 
Hopkinson, is non-polar. | 

The ap 
1882, No. 4,752) is not a transformer, but an alternating 
current machine, and, as Kennedy expressly shows in 


his specification, either a machine excited from without 


ora magneto-electric machine, since permanent steel 
magnets may be substituted for the electro-magnets 
(see specification, p. 4, lines 46, 47). 3 

As little as the apparatus of Kennedy’s just mentioned 
can the ring magnet of Werner von Siemens be called 


a transformer. If, in order to measure a magnetic field, 


we place in it one or two coils of wire, and observe the 


. terise the above-mentioned system of distribution with 


ns concerned to 


paratus of Kennedy (fig. 6, English patent, 


current impulse produced by interrupting and closing 


the magnetising wrapping, we have not thereby con- 
structed a transformer. 

This electro-magnet, moreover, is not non-polar, as at 
the point of impact of the two halves of the iron ring 
powerful poles are produced. 

In order that an electro- 
bobbin may be non-polar, the potential loss—i.e., the pro- 
duct of magnetic resistance and magnetic current ( Nuæ 
de force) in every longitudinal unit of the magnetic 
circuit, must be equal to the tial gain—1.e., the 
magnetomotive force. This is not the case either in the 
Siemens electro-magnet or in any of the described 
transformers, except that of Hopkinson represented 
in fig. 8 of Wilking’s memoir. In all these devices the 
continuity of the magnetic iron is interrupted in several 


places by layers of air, which have a considerably 


greater magnetic resistance than a stratum of iron of the 
same length, whilst the magnetomotive force falling 


magnet or an induction | 


73 non-polar transformer. 


upon this stratum of air = 0, both in the transformer 
Whitehouse and in 


with wrappings. Still, I would admit that this appe- 3 


ratus mig 
of Zipernowski, Déri and Blathy had it been made public 
earlier than the latter. The date, October 28th, 1884, 
of Hopkinson’s application is that of the filing of the 
provisional description which, according to the English 
patent law, is kept secret. The publication of this in- 
vention ensued only after filing the complete specifica- 
tion, which bears date July 27th, 1885, whilst the 
German patent of de Déri and Blathy is dated 
pretence of an anticipation, bat merely of 
pretence of an an on, bat yo ’ 

If it had been, in fact, Herr Wilking’s object on a 
basis of careful studies to amass contributions to the 
history of transformers, the point just mentioned could 
not have esca him. Certainly he could not have 
alleged a single anticipation of the Zipernowski-Déri- 


believe that my explanations will satisfy the un - 


prejudiced reader that Herr Wilking has not intended, 


according to bis title, to collect contributions for the 
history of transformers, but has aimed at something 
very. different, and I have felt myself compelled to 
reveal this tendency, and bring it to light. 


| (Continued from page 504.) 
VIL.—ARMATURES IN PRACTICE—(continued). 
21. Armatures of Class 2: Machines.—In the dynamos 
of Class 2 the currents are of a pulsating or fluctuating 


character in the part of the circuit external to the 
machine, though always flowing in the same direction. 


In giving our definition of the dynamo at page 430 (Vol. 


XXIII.), we stated that in every element of the arma-- 
ture conductor there are induced in each cycle two 
E. M. Fs. in opposite directions, and that though the cur- 
rent outside the machine may be in one direction, 
necessarily it is alternating in the coils of the armature. 
In the dynamos of Class 1, which we have been con- 
sidering in recent articles, the current in the external 
part of the circuit alternates exactly as the current. 
in the armature, since the coils of the latter are 
connected directly to the binding posts terminating the 
external part of the circuit if the armature is stationary, 
or through rotating rings and brushes to the binding 
posts, if the armature 


7 


90 


Fra. 30. 
The curve of induction for a rectangular frame rotat- 


ing in a uniform magnetic field we have already drawn 


in fig. 30, and here repeat for our readers conveni- 
ence. The frame itself is shown at A, B, ©, D, f. 
100, E and F being two metal rings to which 


— 
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gs speaking, even the transformer of Hopkin- 
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ends from A and D are vely attached. N, M, are 
the lines of force, and the frame is shown with its 
e at right angles to the direction of the lines. Just 
this position the E.M.F. is 0; it is the position of 


reversal, but as the motion continues an E.M.F. is 
indaced which attains its maximum value when the 


frame has moved through 90° from its first position, and 


| sinks to 0 again when the angle od through is 180°. 
| From this point an E.M.F. is induced in the opposite 
direction, which rises to maximum at 270° from the 
5 starting point, and falls to 0 when the revolution is 
completed. The two metal rings, E and F, are insu- 
from each other and from the shaft. Being fixed 
concentrically on the latter they rotate with the frame, 
the external part of the circuit, G, H, being terminated by 
contact springs, K and L, pressing on them. Evidently 
these springs are alternately positive and negative, 
according to the direction of the E.M.F. in the frame. 
We have consequently an alternating current flowing 
in the outside part of the circuit, due to an alternating 
difference of potentials at its terminations. 
If we wish the difference of potentials at K and I. 
to be always in the same direction, so that the current 
will flow in one direction only through G, H, we must 


for the connection of the moving part of the circuit or 
armature to the fixed Evidently at the instant of 
; each reversal of E. M. F. in the frame the contact springs, 
? * terminating the external part of the circuit, must have 


frame reversed. 


Kand L will always be in the same direction. 

The device employed to connect the contact springs 
alternately to opposite ends of the rotating frame 
is of a very simple character, and is shown in fig. 

101. Instead of the ends being attached to separate 
rings, as in fig. 100, they are connected to the two 
halves of a split ring, 2, m. The frame in fig. 101 


Fie. 101. 


shown in the position of reversal, and it will 
that the contact L, are set 
that at this instant the half rings in contact 


ate 
wn 
ig... 
he 


_ mutator, d. The former frame is in the 


have recourse to some device other than that shown 


their connections with the terminations of the rotating 
If these reversals are effected simul- — 
taneously, it is clear that the difference of potentials at 


lution in the direction of the arrow, that is, while the 
E. M. F. in the frame continues to be induced in one 
direction, the half when 
L; but at the end of time, when the E.M.F. is 


u- 
duced in the opposite direction. Thus the spring, K, 
is always positive or negative, and the current flows in 
G, H, always in one direction, although ‘alternating in 
the frame itself. This device of two or more segments 


employed to give the current a uniform direction in the 
external 


of the circuit is termed a commufator. |; 

The induction in the external of the circuit 
may be represented by the series of waves in fig. 102. 
It will be observed that it is subject to the same 
fluctuation as in fig. 30, varying twice in each revolu- 
tion between 0 maximum. The pulsating cha- 
racter of the curve has not been altered in the least by 


the introduction of the commutator. All that has been 


done is to establish the difference’ of tials in one 


ends connected to the commutator, E, while : 
those of the frame, M, N, 0, P,are connected to the * 
on 
reversal, and the commutator plates in with K 


Fig. 108. 


and L are accordingly being changed over. The frame, 


M, N, O, P, being at 90° to the other, is in the position of 
maximum E. M. F., and the springs, s and R, are there- 
fore in contact with the middle of the commutator 
plates. The E. M. Fs. of the two frames are added since 
K is connected to R and the external part of the 
circuit terminates on L and 8. The induction for 
this combination may be represented by the full 
line, B, F, in fig. 104, this being the resultant obtained 
by adding together the E.M.Fs. of the two frames, 
as shown by the dotted series of waves, A, B and 
C, D. The variation in the induction when two 


‘frames are employed is not nearly so great as 


when there is only one. Obviously by increasing the 
number to three or more the variation could be still 
further reduced. . 

We have sketched but an ideal machine, and to 
give it practical shape, certain conditions already ex- 
plained have to be embodied in the design. Instead 


ol frames consisting of a single conductor we should have 


to employ coils ha many turns of wire. These coils 
must rotate in a fairly strong field, and to obtain this 
we must have a magnetic circuit oomposed almost 


— 
* — — 
airection OL n Cr ITWLernal Dare ¢ 1; | 
Fra. 100. The arrangement just described symbolises the 
| simplest form of direct current machine, Fig. 103 
frames each provided with its own commutator, and 
1 | 
, Fra. 102. 
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wholly of iron, with just enough air 

moving conductors an ensure the 

cient mechanical clearance. The practical machine 
might take the form shown diagrammati 

where we have a field magnet of the double horse-shoe 


pattern, A, C, D, B, with poles P and Q, between which 
rotates the laminated 


iron ring core, R, on which the 
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Fra. 105. 


two coils at right angles to each other are wound. The 
two thick circles re t the commutators belonging 
te the two coils, and by following the connections from 

e binding post, T., it will be seen that the current, 


after passing from brush B, through the first coil to od 


brush B, is led to B;, thence through the second coil to 


B.. Since the current outside the armature flows in 


one direction it is now possible to make it furnish the 
force for the field magnets, and accord - 
ingly it is led from B, through the right. hand field 
coil, F, thence, to the left hand coil, d, and through this 
to the binding post, TI. TI and T, terminate the ex- 
ternal part of the circuit. Machines of Class 2 are then 
self-exciting, and are n up so that 
the current which flows in external part of the 
circuit aleo flows through the magnet coils as here 
shown. When this mode of connecting the magne- 
tising coils is adopted the machine is said to be series 


There are in this 2 at present only two dy- 
namos of Class 2 before the 

Thomson-Houston and Brush machines. Both are 
series wound and both are employed for are lighting. 


Fra. 104. 


Fie. 106. 


In our next article we shall describe the winding of 
their armatures, meanwhile we may, in concluding the 
present article, draw attention to one precaution which 


must be adopted in designing a machine such as shown 
in fig. 105. If there were only one armature coil it would 


not matter though at the moment of changing the con- 


tact of the commutator plates with the brushes the 


circuit were momentarily broken, since there is no 


E.M.F. generated. But when we have two coils it is 


public, these being the 


different. When one commutator is changing over, 
and no E.M.F. is being furnished by the coil to whieh 
it the maximum E.M.F. is being furnished 
by the other coil, and the breaking of the circuit at 


the reversing contacts would therefore give a discon- 
panied by serious sparking. To 


tinuous current accom 
avoid breaking the circuitit is necessary to have the op 
ing between the two plates running across the commute- 
tor at an angle, as in 1, fig. 106, or of the form shown at 2, 
each other. This ensures that 
there shall be no break in the circuit, for the brash 


THE SUBMARINE TELEGRAPH COMPANY, 


in Parliament, when the House went into 


forward in conseq 
merly enjoyed by the Submarine 
were five sub-heads in the estimates. F the 


rc 
to £28 Two cable 


themselves, which | 
between a oe and Belgium had been purchased for £0,900, aad 


2 i + 

lal 
sk i 


persons 
engines, and pneumatic tubes; £9,570 

hi Lady Carmichael, which was as 

at Lloyd's. This was a most re 


. 
[ 
= 


, as the cableship 
which we had for the stormy seas on the coast of Ireland cûst 
£40,000. 
Mr. Henniker Heaton moved the reduction of the vote by the 
sum of £28,300, the amount of the two items for the cables, and 
those officers of the com not taken into the State 
When the committee div the majority against the reduction 
of the vote was 93, and the vote was therefore agreed to. 


_ NOTES. 


Erratum.—In the reproduction of Mr. Gelyi's article 
there is an error in the translation from the German. On 
p. 557, for “they far prefer Deri’s 
to their own series introduction,” read “ they far prefer 
their own series introduction to Deri's parallel intro- 
duction.” : | 


Hudderstield and the Electric Light.—The Cor- 
poration have received a petition from the inhabitants 
for the lighting of the town by electricity. 


Electric Light in War.—The English Mediterranean 


eet and the shore batteries of Malta had a midnight 


engagement last Saturday, in which the electric search 
lights figured extensively. The function was , 
to test the power of the electric lights through clouds 
of smoke, and the result was that the electric lights 
cannot successfully pierce cannon smoke. . 13 High 


— 
Dar 24, 6. 
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part of the revolu. 


parallel introduction 
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made 


| 
à 
| —— tion. While in contact with both plates the coil is short 
-  @ircuited on itself, but the form of the field is such 
that there is no E.M.F. generated during the period. reside 
(To be continued.) flirt ty 
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Committee of on the supplementary estimate of £67,163 ä 
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covered from them as an in aid, so that 414,160 Th 
would be contributed. There was no difference of opinion between e 
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of calculation = came o 
rench something , 3 compromise DC 
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Electric in Manich.—An electric Aberdeen as Telegraphic account ot 
t has been ed in the new hall of the the gro importance of Aberdeen as a telegraphic 
Association of Munich. There are six arc lamps in centre, the have sanctioned a considerable in- 


front of the building, and 170 incandescent lamps 


inside. An — gas — — 113 employed. 
The work been carri Allgemeine 


at Exeter.—The company which 


Electric Lighting 
has been formed for the supply of electric lighting in . 
satisfactory progress 


the City of Exeter is making ö with 
the work of erecting suitable machinery at the central 
depot in New Bath Road. An offer has just been 
‘made to tradesmen first and afterwards to private 


residenta to light their premises free of charge for the 
first two mo of the experiment. 


Shi the ships recently fitted 
with the ectric light by Messrs. Paterson and Coop 
are the screw steamers Islander, Curfew, A rule, 
Cambria, Pladda, Deans, Madjeoka. and the steam 
| t Tighnamara, bel to Mr. Allan, of the 
Allan line of steamers. e firm has several ships on 

hand, including the ss. Red Sea, and ps. St. Magnus. 


Dangerous Electric Currents. We have received a 
copy of a pamphlet, written by Mr. Harold P. Brown, 
on “The Comparative Danger to Life of the Alternating 
and Continuous Electric Currents.” We are sorry that 
it arrived too late for us to do more than to give it bare 
mention in this issue. ; | 


The Com -Winding Case.—The action of King, 
Brown & Co. v. Anglo-American Brush ration, 

came on for hearing again on Wednesday. The day 
was occupied by Mr. Graham Murray for the pursuers, 
and this gentleman’s th will be reported in our next 
jesue. Possibly by that time judgment will have been 


given, for such matters are, we believe, settled more 


quickly across the border than in England. 


A Powder Magazine Blown Up.—An extraordinary 
. catastrophe, happily unattended by loss of life, occurred 
the other night at Koenighstein, Saxony. The military 
wder magazine belonging to that fortress was strack 
lightning, and instantly exploded with a terrific 
noise. Several hundred shells were stored in the 
magazine. In view of Colonel Armstrong's remarks in 
Dr. papers it would — 
to learn what precautions against tning 
been taken in this case. 


Society of Arts. —0On Monday, May 27th, at 8 p. m., 
Mr. H. Graham Harris, M. I. C. E., will continue the 
“Cantor Lectures,” on Heat Engines other than 
Steam.” His subject will include petroleum engines, 
electrical heat engines, and the Edison thermopile. On 
Tuesday, May 28th, at 8 p.m., a paper on “ The Westing- 
house Alternating System of Central Station Electric 
Lighting in the United States of America,” will be read 
9 1 S. Humbird. W. H. Preece, F. R. S., will 
e. 


__ Institute Electrical Engineers Students’ Meeting.— 
At a meeting held on Friday, May 17th, Mr. Sydney 


Evershed, A. I. E. E., in the chair, a note was read by Mr. 


R. W. Paul on “ Increasing the fog penetrating rower 
ok the arc light,” and a note 3 J. N. Cooper on 

Equi - potential surfaces.“ A ussion followed, in 
which Messrs. Yeaman, Horn, and the chairman took 
part. A vote of thanks to Mr. Evershed closed the 
proceedings. 


Lighting 
portions of the Albert Institute, Dundee, will be elec- 


trically lighted through the generosity of Mr. Dalgleish, 
of Errol Park, Perthshire, who has offered the sum 
of £1,000 for providing the necessary plant. Mr. 
~ Dalgleish, we may add, has had his own house lighted 
by incandescent lamps for the past three years, and he 
strongly advocates it generally in preference to gas. 


Telegraph Cab 
in the House of Commons on Friday, Mr. 


the Albert Institute. Dundee.—The free 


crease to the staff. At present it numbers 74 clerks, 13 
of whom are ladies, and the addition is to consist of 
— telegraphists (two first class and six second 


le Subsidies.—In reply to 


that sabsidies amounting-to £49,000 net were paid by 
the Imperial Exchequer to submarine telegraph com- 
ies. He understood that the Eastern Extension 
elegraph Company had laid two cables to Australia. 
The one which was first laid was unsubsidised, bat the 
Australian Colonies paid an annual subsidy of E32, 00 


7 & 


stated that three men condemned to death will be 
finished off by the new method in a couple of weeks. 
The executions are to be conducted in private. 


_ The Société l'Electriq ue.— The report of 
Belgian company states that matters are very pros 


Re, The working of the electrical system on the 
tramways leaves nothing to be desired. In 
addition to the sale of accumulators, they have gone in 
for installation work, such as that in the Palace of the 
Count of Flanders. A dividend of 5 per cent. has been 
declared, after allowing for depreciation, &. 4 

Electrical Eagineering in There 

to be a good business doing in th rt of the 

continent. The British Consul at Buda- 


ungary, 
3 for Russia, 10 for Italy, 4 for Germany, 5 | 
4 for South America, and one each for weden, Switzer- 


** 


ndardising . —— vical Instruments. meeting 
of the Standardising Committee of the Institution of 
Electrical Engineers: was announced to be held at the 


Royal Society, Burlington House, yesterday, at 3 p.m. 


Electric Railway Proposed.— On the invitation 
of some of the leading gentlemen in Brechin, Mr. 
A. R. Bennett addressed a public meeting in that town 
on May 16th on the subject of electric railways, 
and more especially in connection with a proposed line 
from Brechin to Edzell, a distance of six miles. There 
was a large attendance, and the meeting resulted in 
the appointment of a committee consisting of Provost 
Mitchell ; Mr. Shiel, factor to the Earl of Dalhousie ; 
Mr. Lamb, manufacturer; Mr. Valentine; Mr. Ander- . 
gon, and Mr. Philip, Bank of Scotland, to procure 
estimates, and ap h the — 1 whose land is 
required, with the view of avo „ if possible, the 
necessity of an Act of Parliament. Seng | 


Finsbury Students’ Conversazione.—At the conver- 
sazione held yesterday and to be continued this evening 
at the Finsbury Technical College, Messrs. Paterson and 
Cooper have an exhibit illustrating the manufacture of 
dynamos, and showing the method of constructing 
their armatures from the beginning. They also dis- 

lay a variety of their measuring instruments, includ- 
ing ammeters for the measurement of currents up to 
1,200 ampéres, voltmeters, galvanometers, and ibridges. 
Several of their latest forms of switches, fuses, and 
other electric lighting accessories have also a place at 


their stand. 


Elektricitita Gesellschaft. 

| uestions 

en said, 

roughly speaking, the total cost of telegrams for the 

various departments of the Government during the year 
were under showed 
| 

that the well known firm of Ganz & Co. last. year 

orders for 108 electric lighting plants, with 560 arc 

— lamps and 54,000 glow lamps. Of these plants, 27 were 
further contracted forelectric lighting in Rome, Lucerne, 

Barcelona, Moscow, Montevideo, Valencia, Monte Carlo, 

| 
| 
| 

| 
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An Interesting Find.—In going over some old papers 
which had been thrown into a cupboard in the City 
Library at Bologna, Signor Tartarini, the librarian, has 
discovered a manuscript of several pages by Galvani, 
dealing with electricity. 


. Sebastopol.—The municipal ity. of this town has 
decided to instal the electric light. Tenders will be 
invited shortly. | 


Another Primary Battery Coming. — It is said 
that another “boom” in primary batteries is about 
to make itself felt. From the information we 


can gather, the system consists mainly in emptying . 


half-spent liquids from one set of celle into another, 
and this process to be repeated into still a third. We 
also learn that it has been reported upon, both un- 
favourably and favourably, by a well-known expert, 
and that the Steinway Hall has been engaged as a 

ers may rely upon it at the first opportunity 
we will thoroughly investigate the scheme. 


- Reconversion of Waste Products in Batteries.— Man- 
chester now seems to be the headquarters of the con- 
tinually revived schemes for the reconversion of spent 
liquids in primary batteries. The Manchester Examiner 
describes at some length the operations—or, shall we 
say the proposed intentions—of the General Zinc Re- 


ee covery and Lighting Company, Limited, which has 


. ase an office in Deansgate. We can see nothing in 


this which has not been tried in London and found 


wanting. Will the time ever come when these so- 
called valuable are treated in the way 
they so well deserve, or will the British public, like 
the brook, go on for ever without being able to sift the 
grain from the chaff in matters electrical ? 


Something W The following estimates for the 
erection of an el c fire si system at the School 


and Asylum for Imbeciles, Darenth, Kent, is highly 
instructive :— 
BinksandCo.,London ... 2749 10 0 
F. J. Lovett eee eee eco eco 625 0 0 
iley and Grundy, London... se 558 0 0 
Strode and Co., Lon ‘a ae 540 0 0 
J. Sax, London 488 0 0 
ole 473 8 0 
Cox, Walker, and Co., Darlington ... 438 8 0 
ison and 420.0 0 
owler, caster and Co., Birmingham 869 10 0 
8 letti and Crooks, London 348 0 0 
t and Co., 333 0 0 
Dale and Co., Limited, 26, Ludgate Hill, 
E. C. (accepted) ... 318 0 0 
J. Blackburn, Nottingham ... 299 16 5 


Parkes v. Moross.—Dr. J. Reginald Jones, of Birken- 
head, has sent us for publication a long letter on the 
merits of the suit, Moross v. Parkes. This makes the 
sixth we have had from doctors, clergymen and others 
in defence of Mr. Parkes, who is described, and we 
should think justly so, as a gentleman of high standing, 
unimpeachable honour, and sterling integrity. Dr. 
Jones admits that the Southport medical electrician 
anwittingly overstepped the bar erected by law, and this 
we should assuredly do were we to print his communica- 
tion. Mr. Parkes has entirely upheld his reputation, 
22 think that enough has now been said upon this 
matter. 


_ Kusulting the President of the French Republic by 
Telephone.—The man who, on May 6th, as we stated in 
our last number, insulted the President of the Republic 
through the telephone, has been arrested by M. 
Clément, and temporarily taken to the station. He is 


a shopman named Poigny, in service in the Rue des 
Archives. 


** 


is Wanted in Shanghai.—The Council of the 
Municipal Administration of the French Concession at 
Shanghai (China) submits for competition the lighting 
of the concession by means of a system which shall 
commend itself as the best for its lighting power and 
actual cost. The present undertaking to date from 
April Ist, 1891, for a term to be decided upon for each 
tender. Tenders must be written in French or English, 
and must be sent in sealed envelopes to the 


of the French Municipality of Shanghai (China) befor, : 


December 31st. For particulars of specification and all 
other information apply to the Engineer of the French 


Municipality at Shanghai; or to Mr. A. Servant, 6, Rue 


de Braque, Paris. Competitors have plenty of time in 


which to get out estimates and prepare plant. 


Alternating Current Working.—Mr. Mordey’s paper, 
which was read last night at the meeting of the Insti- 


tution of Electrical Engineers, is certain to teem with 


valuable facts, and some of his observations will be 


found to be directly contrary to generally accepted - 


theories. For instance, Mr. Mordey says he was very 
unorthodox when, in 1886, he asserted that self-induc- 


tion was not a virtue to be cultivated in motors any 


more than in dynamos. Now he is prepared to take a 
precisely similar stand with regard to alternators, and 
submit the view that a perfect alternator for any and 
every p should have no resistance and no self- 
induction. He admits that if the tendency of the 
prime motor to lead or to lag is so great that under no 
circumstances can it be controlled, then large self-in- 
duction or resistance may be of use in order to prevent 
one or more of the machines being burnt up ; or, as he 
pithily concludes, self-induction is useful because it 
a the machine which ought not to have it fro 
ing burnt up because it has it. 


Combination Henoeforth The Electric Light and 


Power Supply Company of Australia, Limited,“ and 
“The Southern Electric Company, Limited, of Mel - 


bourne,” are to be run as one, under the title of The 


Union Electric Company of Australia, Limited.” 


Electrical Testing Club.—A correspondent writes 


that he has what -he terms a comfortable electrical 
laboratory and a considerable amount of apparatus. 
He is desirous of forming a club for the purpose of 
conducting electrical experiments, there being special 
facilities for researches into the phenomena of static 
electricity and for working at lightning conductors. 


Personal.—Mr. Francis Simmons (late Charles J. 


Simmons), manufacturer of electrical test instruments 


for land and marine service, informs us that it is his 
intention to carry on the business formerly conducted 
by his brother, whose untimely end we notified in our 
issue for the 10th inst. Mr. Francis Simmons has 
already been associated with the business for the last 


six years, and we wish him success and prosperity in 


his undertaking. 


We learn that Mr. J. Slater Lewis is about to throw — 


his energy into the business of Messrs. Buller and 


Jobson, of Birmingham, presumably into the electrical! 
department of that firm. | 


The Postmaster-General and Telegraphic Addresses. 
Mr. Raikes, in reply to a question in the House of 
Commons on Tuesday, said: There are at the present 
time about 35,000 telegraphic addresses registered at 
the Post Office, and the fees amount to about £37,000 per 
annum. It is impossible on such short notice to give an 
estimate of the cost of keeping the register, and such 
information, if furnished, would be of little use, The 


cost of keeping the register forms only a portion ofthe 


expense to which the Post Office is put in connection 
with the registered addresses. In the case of messages 


with such addresses, references have to be made to the 


registers before the messages can be delivered, and 
these references cost more than the mere “ keeping ” of 
the register. | | 
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sta Dumbarton ship building by Maure 
A. M‘Millan and „ the oil of two lucigen 


ts exploded with loud reports and assisted greatl 
— grd - of destruction, one of the lam — 
into the air to a great height. It is hardl necessary 
disaster 
would have been partly averted. . 


The New Submarine Boat.—A Central News tele- 

from Madrid says that the new submarine boat 

which we have frequently referred to in our 

columns, is now ready, and immersion trials will begin 

many The officers of thé feral have received 

£20,000 from a Spanish gentleman residing in Buenos 

as a testimonial of his admiration for the success 

the new venture and for defraying the expenses of 

- any further experiments. The Admiralty is deeply 
interested in the experiments. + 


Overcoming a Difliculty.—At the recent soirée of the 
Architect’s Association gas could not be used for the 
footlights, owing to insurance. The Acme Electric 
‘Works Company overcame the difficulty, however, 
lighting the stage with incandescent lamps, using 1 
serted in cireui brilliancy 

d in t, 60 0 0 
could be varied as desired. é 


The Society of Arts Motor Trials.—The report of 
these tests of steam and gas engines, with the addition 
of Prof. Kennedy’s extra paper on “ The Objects and 
Methods of the Society of Arts Motor Trials,” have 
been reprinted in pamphlet form. Its price is ls., and 
it can be obtained on application to the secretary. We 
think that this little brochure should be in the hands of 
everybody interested in motive power. | 


The London Central Subway.—In the House of 
Commons on Wednesday, Sir Frederick Bramwell was 
called as a witness before Mr. Woodall’s Select Com- 
mittee on the J.ondon Central Subway Bill. Sir 
Frederick opposed the Bill on the ground that the route 
was not well selected, and that the electrical plant esti- 
mated for by the promotors would be insafficient, and 
that if adequately increased the working ex 
would in consequence be greater than antici 


_ The Weymersch Primary Battery.—This battery, 
which will remember as Hering given such 
excellent results, is now on the market, through the 
medium of the India-Rabber and Gutta-Percha Com- 
pany, of London and Silvertown. Every information 
respecting this really genuine improvement, for which 
no impossibilities are claimed, can be obtained on 
application to the Company. ae 


Tel ie Amalgamation.—The difficulties in the 
way of the amalgamation of the three telephone com- 
panies in the United Kingdom have now been over- 
come. The amalgamation will be effected by one of 
the companies purchasing the other two, giving them 
as the purchase price. | 


NEW COMPANY REGISTERED. 


Taylor and Tacker Art Metal Company, Limited.— 
Capital £5,000, in EI shares. Objects: To manufac- 
tare art metal work, including the supply of gas and 
electric light, and fittings for the same ; also to manu- 
facture and supply electric and other bells. Signa- 
tories (with one share each) : T. H. Fidgeon, Northam- 
berland Park, Tottenham ; A. W. N. Stuart, 10, Ancona 
Road, Highbury; S. Jordan, 36, Gertrude Street, 
Fulham Road ; W. Eacott, 29, Powell Road, Clapton, 
E.; G. E. Tacker, Berwick House, Ashmore Road, W. ; 


+ -F A Bettingham, 41, Baker Street, W.; J. Taylor, 22, 


statutory return of this company, 


ordinary 


Electric Date and Time Stan , itod.— 
The capital of this company has been increased by the 
addition thereto of 21,000 shares of £1 each be the 
registered capital of £100,000. 

An agreement of 15th inst., between the company and 
D. J. Williams, of 19, St. Swithin’s Lane, and William 
Brown, of 7, Queen Victoria Street (the vendors), pro- 
vides for the allotment to the vendors of 17,667 fully 
paid up shares of £1 each. de . 

An agreement of 15th inst., between the company and 
Charles Adam Randall, of 26, Churph Street, New York, 
electrical engineer, provides for ‘tlie allotment to the 


Stamp Company, Lim 


latter or his nominees of 3,333 fully paid shares, in con- 
sideration of the assignment of certain inventions. 


Electric Galvanic Machine Company, Limited. —The 
up to May 
was filed on the 15th inst. The no capital is 
£3,500, in £1 shares. 2,900 shares are taken up, and 
1,800 of these are considered as fully paid. 10s. per 
share has been called upon 1,100 shares, the calls paid 
amounting to £497, leaving £53 unpaid. Registered 
office, 88, don. Wall. 1 
Crompton- Howell Electrical ftorare Com 
Limited.—An agreement of the 3rd inst. — À 
Rookes Evelyn Bell Crompton and J. F. Albright, both 
of Chelmsford, and John Charles Howell, of Lianelly, 


Carmarthen (the vendors), of one part, and the company 


of the other part, provides for the purchase of the lease- 
hold plant, machinery, and goodwill of the 


business of manufacturing secondary batteries carried | 


on by the vendors. I consideration of the purchase, 
the company will issue jointly to Messrs. R. E. Bell 
Crompton und J. F. Albright three founders’ shares of — 
£100 each, and 6,000 ordinary shares of £1 each, and 
to Mr. Howell three founders’ shares and 2,000 ordinary 
shares. The said founders’ shares are to be considered 
as fally paid, and the ordinary shares paid up to the 
extent of 153. per share. Registered office, un 


_ House Buildings, Queen Victoria Street. 


Medical Company, Limited. —Au 
of lst inst. provides for the sale to the new company of 
the business of the former company with the same 
title. The new company will discharge the debts and 
liabilities of the old and will allot one fully paid 
new share in exchange for each share in the old 
company. . 
New Tel Com ‘Limited.—At an extra- 
— Soe the shareholders in this 
company, held at 4, Great Winchester Street, on the 
27th ult., it was resolved to wind up, it having been 
proved that by reason of its liabilities ‘pompany 
cannot continue business. Mr. Wm. Slingssy: Ogle, of 
90, Cannon Street, accountant, was appointed liqui- 
dator. The resolution was duly filed on the 3rd inst. 


St. James's and Pall Mall Electric Light Com- 


pany, Limited.—The annual return of this company, 
— 


up to the 30th ult., was filed on the 16th inst. 


The nominal capital is £100,000, divided into 100 


shares of EI each, and 19,980 shares of £5 each. The 
whole of the £1 shares, and 5,103 of the £5 shares, have 
been taken up, and the full amount has been called 
thereon. The calls paid amount to £25,613, leaving 
£2 unpaid. Registered office, Mason’s Yard, Dake 
Street, St. James's. | 
Metropolitan Electric Supply Company, Limited.— 
The registered office of this company is now situate at 
259A, Winchester House, Old Broad Street, E. C. 


Planet Electrical Engineering Company, Limited.— 
The registered office of this company is at 2, Victoria 
Mansions, 28, Victoria Street, Westminster. 
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The Edison Continental Company. 


Tun following is the report read at the ordinary general meeting 
of the above — 


& 
F 15 

8 


Théâtre to the 
station began work at the commencement of 


72 


ve. This exp 


much as in the past, and, in the competition opened 
by the City of Paris for its electrical station at the Halles Cen- 


electric lighting and the transport of power extend 

in — : to the Exhibition, at which we tak 

a that our works will profit from it by 
the orders which it will receive. As you 


know, 
of lamps to the General Company of 


company gave us in the first half-year of its existence an interest 


of6 per cent. per year, at the same time putting by a large 


reserve, 
is occasion to hope that this result, already very satisfac- 
tory, will be still better as soon as the new works which the com-. 


Land eee » ove 9,811 10 
and material, industrial utan- . o. 
imme 
Amortisation, 1888 eee 90. eee 000 © 251.7 
Central stations of electricity — Paris +. 1,401 461. 69 
Rente paid in advance bee — : 36,988 380 
Expenses of eco 27,205 70 
Amortisation, 1888 eee 8eo 3.188 
22,017 70 
Office furniture eee eee 8,761 60 
Amortisation, 1889. 1,004 60 ‘7,987 
Taxation held from shareholders . 416.416 26 
Passtos. © 
Capital eee eee eee eee e 7,000,000. 0 
Amortization funds from capital 9... .—ꝗꝙ«t 11.80 70 
Legal reserve ... 18.47 48 
Dividend, 1887 
Balance of profit and loss accounts... ... ... 266,066 16 


The Consolidated Telephone Construction and 
Maintenance Company, Limited. 
IT presen nal general meet- 
3 the company, to % held at 2 Terminus Hotel, 
Cannon Street, in City of London, on Thursday, May 30th, 
1889, at 12 o’clock noon, the dir have pleasure in eubwitting 


for the year end 
"of £18,286 142. 2d after making 
, leaves a ce À : 
provision for doubtful debte. 
The directors to deal with this amount as follows, viz. : 
To pay a further of 47 pee 
making, with the interim dividend paidin November last, £6 per 
cent. for the year; writing off the sum of 2320 4s-6d. for depre- 
ciation of plant, machinery, and furniture, and the sum of £3,000 : 
from will, patent 33 leaving a balance: of 


During the the directors have received a farther sum of 
183. 6d. on account of profit the liquidation © 
of the River Plate business, which is included in the above state- | 


Com of 
is now in the hands of experts, to whether the 
used in Belgium are in is 
difficult to see how they can otherwise, as the law courts ok 


the the managing director of that com 
T » subsidiary companies continue to make most 
progress, as is y the following statement :— 


— — — 

that the shares in the new com should be is. now engaged on are finished. .Taken the 
should take Up all contracts working for th 188 presents of 363,006 whi 
of them, that 
company, with- 18,108 temporis, 
2 inquiry old company should or at the rate of 20 francs for the 7,000 old shares, 140,000 francs ; © 
Annexed agreement was a schedule property | francs ; total 248,519 francs, | 18,546 francs 
Mr. Reed said it had been stated at the last meeting that 42,000 francs, at the rate of 3 francs per share,:on the 14,000 
shareholders would not be expected to take shares in the new founders’ shares of your company, there remains a balance of 
, but receive, if they wished, the full amount of their 8,545 francs, which we beg you to authorise us to distribute at the 
En Woodhouse and Eee. He wished to know if this rate of 0°61088 per share. ! 
“The Chairman: It will be so if the company is satisfactorily Batancs Sauer ro Ducemase, Slst, 1868. — | 
launched. Active.. -: 

3 Mr. Rawson: No doubt that will be so if the company is Shareholders maining to be made 76 0 
foated. The present arrangement is that we get a large amount 1222 0 
CRT out all the shareholders who want Debtors’ ant 6001 25 
to be ou . Effects recei 000 eco 00 coo eee 168,670 45 

Mr. That is the right of every shareholder Shares and obligations in portfolio 
Deposi securi ese eee 45 
Colonel Patten then seconded the motion, which was carried — 0 
unanimously, and the meeting terminated, Participation in the Société Civile de i Use @’I 116 71 
operations — ar 1888. That — 
of our | year was 
by an incontestable progress in the electrical Industry generally 
© means of under- | 
pe. This decision, the consequences of which are 
of considerable importance, gives a special importance to our under- 
taking. We had, nevertheless, for some time foreseen it, and it was in 

3 the certitude that the canalisation of Paris by electric cables would, | 
after a short interval, impose itself upon the municipal | 
sdministration, that we last year acquired the electric station of | 
the Cité Bergère ; we wished really to be the first to profit by the | 
general authorisation which we expected one day or the other to | 
sce given by a competent authority; we wished to have a works 
already installed, a basis for more extended operations which are | 
It was on the 
beginni , we obtained irt | 
decision of which we speak above, from the municipality the con 

. cession for a part of the canalisation of the City of Paris, which 
bas forits base the line of the Grand Boulevards, from the 
— Fits Denis to the Grand Hôtel. In addition to the 
private ren Pope is conceded to us, we have entered into a 
ee of ten years for the lighting of this portion of the 
a en years for e 
Boulevards b . d the whole duration 
7.848,08 12 
and galleries ; 
This 
undertaking con to our company by the Minister of 
Public Instruction and Fine Arts, by treaty dated August 12th, 
1887, a treaty which, on account of difficulties of a purely adminis- 
trative order, only Lecame capable of application after a modifying to the shareholders the accounts of the ope ons of the compeny 
convention which came into operation on May 11th, 1888, the time 
at which we began the work. Since putting it in pee ey Regen 
though this is of so recent a date, this central station has very 
much extended, the number of lamps supplied being 4,368. These ; 
into the period of profitable we Ming ‘til aftr January ary lst, 1889, | 
wor i 1889, : | 
have necessitated the employment of a large capital, which, during 
the last financial period, has heen unprod | 
the smallness of the dividend which we propose te to 
you ; but the simple examination of our position will show you that | 
there is e reason to regard oy with | 
| confidence. The lighting which we have undertaken the dif- | 
ferent theatres of Paris, notably that of the Opera, have given the | 
ment, and there is still a balance to be rec under that head. — | 
The action in Belgium in relation to the patents, in which the | 
Tales, our company obtained the contract for supplying the MALE 
rials and continuous current machines. We may tell you also that 
abroad our matériel is as much appreciated as in France, and it 
was on this account that we obtained at the Barcelona Exhibition 
a. medal of honour hors concours. We are in that ‘ngiand and the United States h ypeatedly decided WAU De, 
are infringmente. 
tatory 
very 
The Telephone Company and this 
company continue to be of an amicable nature, and the board 
are to increased orders have been received during 
tor 


ELECTRIC LIGHTING IN WESTMINSTER. 


Committee of 
Council, a week] on Tuesday 
last, submitted the report of the committee, who reported that 


- Joux Lrorp seconded the amendment, and said that now 


ͤ—ä— —äͤ—, — 


those 
present 
considered in 
He (Mr therefore seconded the 
— be safecred — commnittes 
Mr. Hadan stated that the whole question of the electric 
lighting of London was before the Highways’ Committee. But 
the case now under the consideration of the Council was one in 
which licenses had already been ted by the Board of Trade 
last year. The company o the right last year to lay the | 
mains, and they now proposed to put those rights in force. Other. 
9 ied for rights, but had not yet got them. The 
whole of them would come under the consideration of the High- 
Committee. | 
amendinent was carried. 


PORTSMOUTH AND THE ELECTRIC LIGHT. — 


A NEW movement has now been started, with the view of intro. _ 
ducing the electric light into the Borough of Portsmouth under 
far more favourable 


than have hitherto been possible. 


„A. H. Ford, C. 
J Mais , D. M. Ford, &c. 


Borough. The company did not come into the town as beggars; 
ek con to find themselves, if necessary, 


however, desirons that the control pe eos enterprise 
should be to some extent, at any rate, in hands, 
would, therefore, afford local capitalists an opportunity 


Mr. Binenam, e of the scheme, entered 

into the system w it was to introduce, and claimed 

great 


2 88888 
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oft vis | à Sler Mancir. M that the Council were asked to give their consent to the of 
ye | Subscribers. | Rental. 2 Increase. 
| | 200. | sube, | Rental. | 
Austria 3,086 2,441 | £13,483 | 216,588 405 | £2,106 
‘Telephone Co... | £9,773 £11,077 218 | £1,305 
25 Total increase for the year | 618 | £3,410 | 
‘For some tiene, have bad, consideration the 
necessity of finding working or the subsidiary companies. 
With object ix view it will be seen that pe 
for taking the necessary legal st o Carry ou proposal, a 
the attention of the Le called st 
refers. to; an issue by the Consolidated . , m 
&e., Company, to its shareholders of 15,000 £1 preference shares | of 
directors retire by. rotatien, and bai — — ol 
for re-election, vis. :—J..H. Buckingham, a-, and Richard Van 
3 TW was held at the George Hotel, Portemouth, on tl 
United Telephone Company.—The. directors, at their (Mr. d. Ellis), Colonel Mamby (Chairman of 0 
Thursday, decided, subject at Afveretoke Local Board), Colonel Lanyon Owen, J.P., Major 
— 1888 Lawrence Gordon, and Messrs. W. Edmonds, J. P., A. W. White, . b 
dividend e second | — nee à pril 30th, 1889, 4. R. Holbrook (Portsmouth Times and Evening Mail), C. E. R. i 
» lees income tax, making, with cherwood, W. Payne, L. G. Bonham | a 
the interim divi on December 7th last, a total dividend of the Chamber of Commerce), T 
up of the The will be closed Scott Foster, J. Read. jun., H. | 
paid-u | company. . The.transfer The Cuatnman observed that it was felt thet the time had now . 
from the ath to the 29th inet, both days inclusive arrived when the question of electric lighting should be dealt with g 
_The Sheffield Telephone Exchange and Electric Light in the Borough of Portsmouth in the same manner as it had been 0 
Col 7% Limited. - first annual mecting of shareholders dealt with by other large towns. He pointed out that at Brighton, 8 
es held” d | 
was at the offices of the company in Commercial Street, on Eastbourne, Kensington, and elsewhere successful installations I 
2 16th, at noon. A satisfactory report was presented bad been established, and he had now before him an offer on. behalf - 
to the , of whom there was a good attendance, and a SR ae NL eee 
dividend of 74 per cent., free of income tax, was declared, in addi- Portsmouth a station for suppl the light thro t the a 
tion to the sum of £793 which was carried to a reserve fund. 0 
TRAFFIO RECEIPTS. | 
es D ER ee » Limited. The trame for Colonel Owzn ha afforded the ing some details with 
| to £2,944 and £5,006 respectively : ref to the tation, | | 
; The Western and Bravilian , Limited. The receipts for the 
| of the gross receipts 
The West india sod Panama Comrany, Limited. The estimated 
but, so far as underground mains were concerned, Eastbourne led 
“A discussion followed, and the opinion of the meeting was un- 
e Co ought 
to take the initiative. At the close of the — however, it | 
was definitely stated that a company would be started with a | 
Co., - as estimate laying down mains 
license ted by the Board ot Trade, proposed to lay 
fares in parish of St. James, Westminster, — Nes ad 
Piccadilly Circus, Regent Stréet, St. James’s Square, Pall Mall, ELECTRIC LIGHTING AT BATH. 
St. James’s Duke Street. The Vestry 
of St. James had consented to the laying of the mains A crecuLAR has been issued by the chairman of the Bath Electric 
referred to in the notices, and the committee recommended :— Lighting Company, Major-General Burn, in the course of which 
That the consent of the Council be 1 oe he announces that unless at least £10,000 additional capital is 
| St. James and Pall Mall Electric Light Company's and n 27th inst., they will not feel justified in 
distributing boxes in the above-named streets, on condition the provisional contracts which would enable them to lay 
at the werk be carried out to the satisfaction. of the proper 
À Councizron asked what hed to the desire which bas been gener il expressed to have the means 
| 8 monopoly and to see the work was satisfactorily for private or internal lighting, it is hoped that the citizens gene- 
LES | | F at once to an 
Mr. Hacais replied that the local authorities in the districts w will the want. The directors are able, 
: through which the mains would go had the right to make sugges- from c 
tions for that purpose, and to require alterations if they thought consumers that the or ore r 
o scale of chargeags would bring it within the means of all classes, 
The CouncizLon urged that there : be some provision so and at the same time allow of remunerative dividends to share- 
as to prevent the roads being — disturbed and holders. It would, therefore, be a matter of deep regret to the 
j obstructed, and he moved that the matter be referred back to the r een, oe 
| a rae with a desire that the — * not be behind less important 
| EE | towns—should fall through for lack of public support. RE 
| 
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THE STRENGTH OF THE INDUCED OUR- corresponds to s sudden discharge of 
RENT WITH A MAGNETO TELEPHONE 0-00000097 of «coulomb through the 
; TRANSMITTER AS INFLUENCED BY THE  vauormneter. | | 
STRENGTH OF THE MAGNET” 

_ By CHARLES R. CROSS and ARTHUR s. WILLIAMS. — 


Ir is a well-known fact in practice, as well as an evident 
consequence of theoretical considerationa, that the effec- 
tiveness of a magneto telephone when used either as a 
transmitter or as a receiver varies with the strength of 
the magnetism of the core. Bat the relation of the one 
to the other has never been studied, so far as we are 


Oar investigations include a study of the changes in 
strength of the current produced by a magneto trans- 
mitter under varying conditions of magnetisation, and 
of the magnitude of the momentary changes in the 
magnetic condition of the core of the receiving tele- 
phone when subjected to the action of undulatory or 
other brief currents, as influenced by the strength of 
the primitive permanent magnetisation of the core. 
The present paper contains only the results of a series 
of experiments relating to the first of these, that is, to 
the effect, of varying strength in the magnet of the 
transmitter, the study of the allied problem of the re- 
ceiver being still in progress. wis | 

The apparatus employed consisted of a cylindrical 
ber of soft iron about 44 inches in length and } of an 
inch in diameter, around one end of which was placed 
a coil of fine wire similar to that used in ordinary 
phonic ce. The resistance of this coil was. 
ohms. It was placed in circuit with a ballistic mirror 
galvanometer, from whose deflection the momentary 
current produced in the coil by any variation in the 
strength of the core could be determined. The dia- 
phragm, which was in all cases 2.4, inches in diameter, 
was in its usual place opposite the end of the magnet 
about which the wire coil was ‘wound, and about ;3, 
of an inch from that end. By means of a rod carrying 
acam moved by a weight, a rapid inward push of de- 
finite amount was given to the diaphragm, thereby 
inducing a current in the coil already referred to, and 
so deflecting the needle of the ballistic galvanometer. 
The soft iron bar was. also surrounded by a seeond 3 
helix, through which was passed a current from a ee 
storage battery, serving to magnetise the core. A £ „ VV 
tangent galvanometer inserted in this circuit gave the ae steel and of untempered soft atec!! 
strength of the magnetising current. A magnetometer I. 
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in the prolongation of the axis of the core, which 
occupied an east and west position, made known 


the relative strengths of the field produced by the core 
different conditions of | 
rresponding observations of the magnetom Diaphragm, Disc of Ferrotype || Diaphragm, Two peed Discs 
reading, and of 1 g Iron, No. Of Ferrotype Iron, Nö. 1. 
was moved by the cam, were 0 ughout th Induced — AN 
a widely varying range of strength of field, and the 50. 43. 
results were represented graphically by constructing a 049 120 | ‘521 165 | 064 193 | 205 602 
series of curves in which ordinates represent the rela- ‘089 220 | 388 152. 070 257 | ‘229 480 
tive strength of field, and absciseæ the current due to a 
given predetermined throw of the diaphragm (about 171 229 | +776 110 | 108 350 342 277 
y Of an inch), as ascertained from the readings of the 194 211 |1011 95 : ‘119 885 | ‘483 167. 
c galvanometer. = | 216 197 | 188 407 | ‘530 119 . 
One of these curves is shown at 1, fig. 1, the core in OT) :08., 
this case being a cylindrical bar of Norway iron 44 
inches long and } of an inch in diameter, and the * 


diaphragm an ordinary disc of ferrotype iron 27 An — of fig. 1, as well as of the various 
* 3 hy diameter and 109 of an inch thick (No. 1 curves following it, mit shew that oe effect of in- 

WG). ay | _ creasing the strength of the magnet © transmitter 

Table I. gives the data from which fig.1 was con- j in all cases to couse at first u cather rapid inerease of 

structed. Theistrength of field is given in terms of the the strength of the induced current, which later in- 

tangents of the angles of deflection of the magneto- creases less rapidly, rising soon to maximum value, 

meter needle. The induced current is given in arbitrary from which it falls off, at first rapidly, and afterwards: 

5 units, as only relative values are needed. A deter. more and more slowly as the strength of the field: is 
mination of the value of the deflections was made by farther increased. We proceed to consider the explana-. 
observing the excursion due to the discharge of à: tion of these results. $ SL LT ©?) 
vondenser through the ballistic’ galvanometer, apd It is. evident that three distinct sources of variation 
it was found that the abscissa 100 on the curves. oyrist to affect the current furnished by a magneto - 
: pores — — transmitter as the strength of the magnet is increased. — 
Proceedings gf the American Academy of Arts and ‘Sciences. First, the direct effect of the increased strength of field : 
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motion of the diaphragm 
toward 
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in which the diaphragm moves is to increase propor- 
tionally the strength of the induced current, since it 
increases correspondingly the rate of change in the 
number of lines of force enclosed by the coil of the 
instrument; second, an approach toward saturation. of, 
the magnet, so far as it alone is concerned, will tend. to 
diminish the induced current, on account of the smaller 
variation in the strength of PE le due to a given 
: and, third, the nearer ap- 

saturation of the diaphragm will have. 
the same tendency. 
The rapid rise in the induced current at the beginning: 
is of course due to the predominating influence of the: 
increasing of the field in which the dia ! 
m e subsequen e current: 
must be explained by a consideration of the increasing: 
etisation of either the core or the diaphragm, or. 


It will be seen by comparing Tables I., II., and III., 
that the value of the maximum induced current for a. 
given excursion of the diaphragm is approximately the. 
same with all the three cores used, and that the same 18 
true as to the strength of field corresponding to this 
maximum current. Moreover, saturation curves con- 
structed for the several cores showed that in all cases 
the magnet was still very far removed even from half 
saturation when the maximum induced current was 
obtained. . From these facts it appears. that the degree 
of saturation of the magnet is cally unimportant, 
so far as the general results shown in fig. 1 are con- 


Fia. 2. 


It remains to observe the part played by the in- 
creasing magnetisation of the diaphragm. Other things 
remaining the same, as this approaches more and more 


closely towards saturation the increase in the number 


of lines of force passing between it and the magnet on 


the approach of the diaphragm to the magnet must. 


become smaller and smaller, and this change will tend 
to oppose the effect of the increased absolute strength 
of the magnetising force. The small mass of the 
diaphragm will evidently cause it to show the effect of 
an approach to saturation while the core is far below 
that condition. And such an action will clearly ex- 
plain the observed changes in the current strength. 

In order to test this matter still further, the ex 
ment was tried of varying the mass and material of the 
diaphragm. | 
“The results are shown by the curves in figs. 1, 2, 


and 3, which are constructed from the data given in. 
Tables I. to X. ; further results of the same character 


— 


are given in Tables XI. and XII. 


— 


. TABLE V. TABLE VI. 
Conn, Norway Iron. Conn, Norwar Inox. 
Diaphragm, Three 4 Ag Diaphragm, Sheet I: 
Discs of Ferrotype Iron, 0. 81. No. 21. = 
current. | offell. current. 
000 O58 3846 597  O8 | ‘456 967 
018 3˙2 66 ‘016 8-1 477 90 
‘047 8-0 ‘390 61˙3 ‘058 13°7 409 9265 
‘079 142 ‘416 63˙0 082 203 521 905 - 
+084 147 445 623 102 +536 889 
‘096 ‘479 61˙0 125 312 578 867 . 
110 19°7 ‘514 585 150 378 ‘584 6840 . 
118 218 550 55°7 178 46°56 ‘637 810 . 
‘135 255 | ‘691 6524 213 647 | “675 767 
151 28˙3 637 48˙7 249 63˙8 724 72˙3 
175 380 659 478 296 75°5 784 693 
‘213 39°0 765 j41°7 348 862 851 656 
249 463 | ‘854 367 378 923 | 949 673 . 
277 498 983 30°0 416 967 | 1061 49] . 
3138 6563 | 1180 228 437 97°8 
329 6587 
TABLE VII. TABLE VIII 
Conn, Norway Inox. Conn, Norway Inox. 
— 
0. 0. 
ni current. | of current. current.| of — 4 
FA 17 410 942 1°7 ‘272 1093 | 
018 ‘481 920 | 026 100 | -289 1138 : 
‘047 117 452 883 068 268 ‘310 1193 ? 
. ‘075 197 | ‘473 860 ‘086 ‘339 ‘118:6 
088 223 | ‘494 812 || 096 390 | ‘382 1141 ; 
100 260 616 775 116 470 ‘420 1029 .. 
128 325 | -541 747 139 563.| 458 823 
146 305 | ‘566 71°38 162 658 | 499 687 * 
171 48˙2 601 677 176 72˙3 529 876 
194 642 635 64˙0 194 783 882 4000 
218 6138 850 216 86˙4 652 29 
240 669 219 667 | ‘229 900 751 308 © 
‘262 732 | 779 630 242 968 | 904 28 
202 | ‘851 480 ‘255 1018 1011 190 
818 877 046 440 
342 927 |1072  39:3 
72 948 1001 383 
TABLE IX. TABLE X.. 
Conn, Norway Iron Conn, Nonwar Ino. 
Diaphragm, Steel, No. 26, : Diaphragm, Steel, Vo. 26, 
Untempered. | Tempered. 
In“uced Strength ‘Induced | Induced Induced : 
of current. | uf | : current. | of current. 
004 [281  66-7 002 78 | “344 : 368! 
‘019 11:56 | ‘313 63°8 ‘019 10˙4 400 3390 
064 205 | ‘842 604 | ‘068 185 466 269. 
095 322 | ‘380 563 096 238 | 5456 217. 
108 345 | ‘422 505 ‘128 303 | ‘642 177 
128 42°0 483. 447 151 32°4 662 178 : 
+153 483 630 390. 180 37°0 732 152. 
178 55°7 | ‘584 35°3 | 214 40˙2 816 188 , 
200 608 | 652 820 246 400 | 854 180 . 
227 643 | ‘810 282 | 272 895 |1025 100 
+236 |1‘043 243 | ‘304 379 | 
TABLE XI. TABLE XII. 
Cons, Norway Iron. Core, Norway Inox. 
_ Diaphragm, Steel, No. 22, Diaphragm, Steel, No. 30, 
Untempered. Tem 
current. | of field. current. | 
007 6˙2 272 867 | ‘007 62 272 367 . 
028 $80 | 802 348 | ‘023 80 | ‘302 348. 
‘070 173 | 340 33:0 070 17˙3 340 33°0 
‘108 230 | 392 297 | ‘108 230 | 392 297 | 
121 26°4 |: 458 26˙3 121 26˙4 458 263 
189 30°1 | 538 23˙2 189 30°1 +538 233 : 
+157 328 566  23:0 ‘157 328 | ‘566 2880 
176 35°0 647 21°7 176 35:0 647 217 
202  37:1 778 198 202  37:1 773 198 
224 349 |1046 176 2²⁴ | 1046 176 
‘246 37˙0 246 37˙0 
TABLE XIII. 
Conn, Norway Iron. 
Diaphragm, Steel, No. 30, Untempered. ae : 
005 5°2 160 41°9 331 31°2 632 2064 
“081 117 200 383 376 289 735 197 
082 24˙2 231 36°2 437 26°0 819 180 
103 29°7 | ‘273 85°2 512 23°3 986 168 - 
‘130 877 
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Carve 2, fig. 1, represents the results when two of 
the ordinary ferrotype diaphragms were su 
forming a diaphragm of double thickness, and curve 
of the same fig. shows the resulta when three 
sach diaphragms were superposed. Each diaphragm 
was 001 of an inch thick. The curves of fig. 2, 
marked 21, 22, 23 respectively, show the results of 
similar experiments with diaghragms of sheet iron 
whose thickness was 0°030, 0°027, 0-024 of an inch 
respectively (Nos. 21, 22, 23, B. W. G). Figure 3 shows 
the results when a steel diaphragm 0-017 of an inch 
thick (No. 26) was used, the curve U being that 
for 1 és steel, and T that for tem steel. 
Steel diaphragms respectively 0-026 and 0-012 of an 
inch thick (Nos. 22 and 30) gave similar resulta, as will 
be seen from Tables XI., XII., and XIII. 

An inspection of these curves shows immediately that 
the greater the strength of the field required to saturate 
the diaphragm, the greater is the strength of the field 
st which the maximum current occurs. Thus in fig. 1 
the maximum current with Curve 1 nds to a 
strength of field of about 12 units of the scale used, 
while with the Curves 2 and 3 the corresponding 
strengths of field are 20 and 43 units respectively. Also 

respon 0 in on to 
the thickness of the diaphragm, and in fig. 3 similar, 


though less marked results, hold for tempered as com- 


pared with untempered steel of the same thickness. 


Fie. 3. 


It would also be expected 
mum current would be greater with la thick than with 
sthin diap . This was usually the casein our 
experiments. Thus the Curves 1, 2, 3, of fig. 1 give 
maximum currents of 27°5,)50°2 and 62°6 units respec- 
rie à Results of a similar nature are shown by 
fg. 3, the maximum current with! the untempered 

being far greater than with the tempered 
one. Curve No. 23 of fig. 2 is apparently an exception. 
His probable, however, that this is in appearance only, 
and that the three curves of that figure are not strictly 
comparable with one another. The rigidity of the 
diaphragms here used, especially of the thicker ones, 
is considerable, and any slight yielding of the supports 
of the rod which carried the cam would prevent the 
actual throw of the diaphragm from being as great 
when this had considerable. thickness, and would 
greatly diminish the strength of the current produced. 
The peculiarity of Curve 2, as compared with 1 and 3, 
is probably caused by the want of magnetic and 
mechanical continuity in the material of the multiple 
formed by the several diaphragms used. 
In those cases where steel diaphragms were employed, 


_ neers, it may be assumed that eve 


that the value of the maxi- 


there was always a notable induced current, even when 


the reading of the magnetometer was zero. This wus 
| —— due to a slight residual magnetisation of the 


hragms. 

e results stated in this paper may serve to explain 

a phenomenon which has seemed somewhat obscure. 
mn — attempts have been made to increase the 
efficiency of a magneto transmitter by polarising the dia- 
phragm as well as the magnet, a common way of re À 
this being to employ a horse-shoe magnet, one leg of 
which is in contact with the of the diaphragm, while 
the other, about which the coil is wound, is placed in its 
usual position opposite the centre. But asa general 
rule little or no gain has seemed to result therefrom, 80 
far as can be judged by the performance of such instru- 
ments in actual practice. It is quite probable in this 
case that the increased approach to saturation of the 
diaphragm may have so great an effect as entirely to 
ut the expected improvement. | 

It will also be.seen from our results, that an increase 
in the thickness of the diaphragm of a magneto trans- 


mitter tends to allow of the use of a stronger magnet, 


and for a given amplitude of vibration to produce a 
stronger currént. But it must be remembered, on the 
other hand, that the greater rigidity of the thick: 
diaphragm will diminish this range of vibration under 
the action of the voice, a difficulty which may to a 
certain extent be remedied by using a diaphragm of 
Rogers Laboratory of Physics, 
October, 1888. 
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By 8. ALFRED AI | 
0 must feel they owe a debt nde to 
Prof. Lodge for having awakened attention to lightning | 


conductors by his two lectures delivered last year in 


connection with the bequest of the lste Dr. Mann. 
These lectures having been followed up by the dis- 
cussion at the Bath meeting of the British Asspciation, 
the lecture at the Royal Institution, and the paper 
lately discussed at the Institution of El | Engi. 
at hing which our 
mathematical scientists can tell us at the present 
moment has now been said... 
As a member of the klin-Faraday school, I 
attach infinitely more importance to the teachings of 
direct experiment than to any amount of deductions 
from theoretical reasoning, and consequently I feel 


myself to be somewhat out of court in criticising the 


conclusions arrived at by Prof. Lodge, although I have 
not yet found salvation in “Modern Views of Elec- 
tricity.” Nevertheless, I hope I may be permitted to 
break a lance in defence of the older theor 7. 

The discussion which took place at Bath ought to 
become historical for more than one of the distinguished 


physicists referred to in the Dr. Mann lectures as scien- 


tific giants greater than Franklin, and greater even than 
Faraday, took part in it. This placing of Franklin and 
Faraday on 3 lower than living men I think 
ought not to be allowed to pass without challenge. 

I cannot help feeling it is to be regretted that an 
enthusiastic: belief in the power of mathematics to solve 
the problems of Nature should have led to the speaking 
somewhat dis ingly of great men whose work in 
the near been of such incalculable value, and 
who have put the whole of the civilised world of the 
90 generation under an almost priceless obliga- 

on. | 

Franklin and Faraday were scientists who gave rise 
to achools of thought ; men whose knowledge was such 
that they must be regarded rather as thinkers in the 
language of electricity than as mere translators. They 
created‘ the. material out’ of which books have been 


written, and helped to build up.mighty edifices, the 


| 
| 
| 
| 
| 
| | 
| | 
| | | 
| | 
| 
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structure of which mathematicians have spent large 
portions of their lives simply in measuring.* ; 

The treatment Franklin received at the hands of the 
Royal Society is a matter of history, and I fear it must 

heir nature in any very great degree since the per 
when Franklin lived. 25 

Forty years ago the electricians of this country could 
be counted on the fingers of one hand. They were 
almost necessarily electricians by natural selection ; 
men of knowledge rather than Jearning, and none of 
them were primarily mathematicians ; but, nowadays, 
every mathematician seems to consider himself an 

electrician. 

At college he devotes the whole of his mental energy 
to the study of mathematics, and becomes learned in 
. methods. As an afterthought he goes in for electri- 

city, which Sir William Thomson tells him can be 
completely mastered in three months. | 


On the strength of his mathematical acquirements, 


he looks down upon those who have produced the chief 


instraments of research, as well as created the whole 


of the electrical industry of the world ; and, true to his 
early training, he seems to regard the highest outcome 
of science to be that of measuring, multiplying the 
number of measuring instruments, and the coining of 

Prof. Lodge tells us all discharge is virtually that of 
a Leyden jar. At the Royal Institution lecture I was 
pleased to hear him say the whole of electrical science 
was included in a Leyden jar discharge. In other 
words, Nature loves simplicity, the same laws which 
govern a molecule governing also a planet, or, as we 
read in our school days :— : 


That very law which moulds a tear 
And bids it trickle from its source, 


That law the earth a 
And guides the F planets in 
And so it is with electrical motion. We may be sure 
that the only difference between a lightning discharge 
and a current developed by a galvanic couple consists 
in the rate and duration of the motion. 

Prof. Lodge, notwithstanding he has given utterance 
to the above general truths, would, nevertheless, seem 
to consider there are fundamental differences between 
lightning discharges. He tells us there are discharges 
whose paths are negotiated, and discharges whose paths 
—4 not negotiated, because there is no time for n 

on. | 
One feels instinctively there must be some error in 
such reasoning, and further explanation seems to be 
required beyond that which has been given to account 
for what is observed in the two experiments, viz., 
“ steady strain and impulsive rush.” 


If we analyse the above experiments by the older and 


simpler theory of Faraday, and not by that elucidated 
in “ Modern Views of Electricity,” which Prof. Lodge 
admits himself to be “singularly complex.” What is 


observed can, I think, be accounted for without assum- . 


ing lightning discharges, in certain cases, obey two 
different laws. | 

Faraday tells us all statical charge is sustained by 
induction. Induction may be regarded as the back- 
bone of the Faraday theory, and the word induction 
was constantly on the lips of our older electricians. 
In“ Modern Views of Electricity,” the term induc- 

tion has really no place. It is, indeed, mentioned in 
tbe Dr. Mann lectures, but not in any way as an 
explanation to account for internal sparking in 
buildings, and certain vagaries described in connection 
with lightning discharges, all of which are attributed to 
oscillations and the surging about of lightning. 

In my article published last summer in this Journal, 
I ventured to suggest that possibly the part induction 


* The most importan 
matical point of view, is that of a measureable quantity. 1 shall 
therefore consider electrical phenomena chiefly with a view to 
their measurement.—Preface to “ Electricity and Magnetism,” by 
Clerk Maxwell. 


t aspect of any phenomenon, from a mathe- 


played had been overlooked, and that I thought it 
would account for some of the phenomena observed. 
Prof. Lodge will admit, for he says so in “ Modern 
Views,” that we may regard ourselves as being in an 
ocean of electricity. A statical discharge through a 
conductor always reminds me of a fish swimming in 
the sea. Resistance is opposed by the cohesive force of 
the water to the motion of the fish, and force has to be 
expended to overcome such resistance; but as fast as 
the water is divided in front of the fish, it closes in 
n at the rear. | 


motion in a conductor the disturbance ie entirely local, 


but a statical charge, although practically confined to 
the matter-which divides the positively and negatively 
charged surfaces, involves theoretically a strain through- 

out the whole of the electrical ocean. 
Faraday says induction and conduction are the same 
4 principle and action, every body ap ng to dis- 
in a greater or less degree, which makes them 


better or worse conductors, worse or better insulators.®. 


_ Induction, according to Faraday, is the condition ante- 
cedent to all conduction, and it may be considered to be 
a movement inside the molecules producing in them 


a strained condition, such strain being communicated . 


from molecule to molecule throughout the whole mass. 
Conduction is the relief of such strain by the breaking 
down and reformation of the molecular organisation. 
We see conduction under two conditions, viz., through 
metallic conductors and electrolytic ones. In an elec- 


trolytic conductor such as water, whose elements con- 
sist of oxygen and hydrogen, we Lave evidence of thé — 


breaking down and reformation of the molecular 
organisation. 


What is seen to actually occur in an electrolytic con- 
Auctor indicates, in all probability, what takes place in 


difficulty.t | 


tried by himself, 
He charged specially constructed jare and whilst 
be „ and the whole three of them 

ments above referred to would 


proaches very closely to one. 
+ The leade of the po roves batteries 
lectures delivered at the old Polytechnic Institution 


were replaced by soft iron ones rendered 
trod — th case adopted 22 — t, who 
In uction were e 
took credit to 1 for the invention, which was described 
in one of the Postmaster-General’s 
provement which had been made in needle tel 


they had honestly reinvented my undemagnetisa le coils, and I 
4 4 3 later, when there were 


only supplied them. A 
* between 9,000 and 10,000 of these coils doing duty, § 
single case occurred in which the permanent magnets were de. 
— by lightning, the coil itself tected by one of 
m tning 
ms à led to an official letter sent to the 
tendents, and inspectors throughout the Postal T 
ment reques 
ing whether the magnets had lost their 


in response to this oficial communication were sent in None * 
e posed methods were, however, considered que 
satisfactory, for 


and consequently they were sent on to me 


(May 24, 1889. 


were found to have 


| 


being pro 
bridges. This demagnetisation of the inducing mag 


, superin- 

h Depart 

tions for some simple method ~ ascertain- : 
m 
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| 
| 
— 
Disruptive discharge, I think, should also be c 
sidered as conduction ; the molecular organisation is 
broken down in the line of discharge similarly to that of 
an electrolytic conductor, but no reformation occurs as 
is the case both in electrolytic and metallic. conductors. 
Perhaps I ought to apolegise for introducing such 
. elementary matter to the readers of this journal, but 
Faraday’s theory is so ancient that I think it is some- 
times forgotten, and the minds of our learned men in 
these days are so filled up with the elaborate detail and 
the large accretion of scientific literature that they 
seem to indicate that flint glass, if not a perfect insulator, ap- 
were 
observed by the . er ec and 
brittle ; the same thing has been observed in old needle telegraph 
coils, but I am not aware whether the leads of dynamos have been 
observed to be affected. | 
+ As an illustration of what has been stated above I cannot 
resist telling the following anecdote :—In 1866 I introduced needle 
telegraph instruments in which the magnetised tempered steel 
| 
| 


May 94, 1889.) 
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It should be remarked that the metal plates in Prof. 
Lodge's experiments cannot be considered to fuirly 
represent clouds. Stretched damp canvas with damped 
cotton wool placed on the — would more nearly repre- 
sent an actual cloud, and Prof. Lodge constructed 
hie clouds of damp canvas instead of metallic plates, 
the phenomena observed in the impulsive rush experi- 
ment would have been considerably modified. 

The most favourable conditions for à statical dis- 
charge are a point and a metal plate of considerable 
surface. When a point forms one of the surfaces of a 
Leyden arrangement, as was pointed out in my pub- 
lished article of last 5 ear, the potential of the electricity 
accumulated on the point is greater than that on the 
plate inversely as its surface is smaller, and therefore 
the potential of a point under such conditions ap- 

es to infinity. . 

In the experiment of the “ steady strain” the upper 

is an extension of the interior surface of the 


. yden jar, and has the same electrical. potential. The 


pointed and other conductors connected to the exterior 
of the Leyden jar form the opposite surface, and the 
tial of the charge on these conductors, as pointed 


out above, is greater than that of the plate inversely, — 


as their surface is smaller. The between the 


plate and these conductors is sustained by induction 
Prof 


through the dielectric air, and this I take it is what 
À Lodge means when he says the path is negotiated. 

In the “impulsive rush” experiment induction 
occurs between the upper and lower plates, just in the 


same way as in the “steady strain ” experiments. 


For discharge to occur between the interior of the jar 


and the upper plate of the impulsive rush experiment, 
the positive electricity of the upper plate (assuming the 
discharge into it is a positive one) has to be dri ven out, and 


induction between it and the lower plate necessarily — 


precedes this driving out or discharge between the upper 
and lower plates, and therefore the upper plate may be 
regarded as a stepping stone only, there being as much 
induction or negotiation theoretically as is the case 


with the steady strain experiment, but in the atmo- 


sphere there is always more or less conducting matter 
held in suspension, and where time is given, this con- 
ducting matter becomes arranged by inductive action, 
and forms a bridge for electrical discharge, and therefore 
in the steady strain experiment there is accidentally, but 
not theoretically, a greater negotiation than in the im- 
pulsive rush.” experiment.* Assuming for the reasons 


given that, for discharge to take. place in the impulsive 


rush experiment the induction potential of the dielec- 
tric air has to be raised to a higher degree, what then 
occurs? The Wimshurst machine accommodates itself 
to the greater resistance opposed, and charges the Leyden 
jars to a correspondingly higher potential, and therefore 
the discharge is a heavier one in the ratio of the in- 
creased resistance of the path of discharge. 

I proceed to describe an experiment closely related 
to Prof. Lodge’s “Impulsive rush,” and which was 
made 40 years ago, when I wasa boy. At that period 


ä——U—ä—P—ẽ4— —Lä—. ͤ——— 


Er could assist. Some of the 
involved the use of differential 
coils, and the inevitable mathe 


tising 
steel pens e a rage with the boys. I felt very much disposed 
reply that when we were at school we used to ascertain whether 
ves were magnetic by trying whether they would attract 
that we tested the strength of this magnetism by the 
of iron they were capable of lifting. Reverence for the 
Telegraph Department restrained me somewhat; but, 
eless, it did not prevent me from making some simple 
uggestions, and I received a reply from an electrician, 
a gn 1-04 F. R. S., that my ns were perfect, and 
further added he was quite at a ie 128 they 
all of them been about. 
through nitrogen than other gases, more cu 
through oxygen than any other I, myself, bave —2 | 
betw a vacuous glass 
chamber from a 1 of 500 volts does not occur immediately 
i before dis- 


gs 


vanometers and resistance 


mp late brother and myself constructed a to 


* an experiment due to the late Mr. Isham Baggs. 
e mounted horizontally six Leyden jars on glass 
tubes, 2 feet 6 inches long, and sealed at the upper 
ends. These tubes worked on wooden uprights and 
formed insulated movable joints. | 
These mounted Leyden jars were charged in. the 
ordinary way with a frictional machine to as high a 


potential as our machine was capable of developing, 


and the construction of the apparatus was such that by 
pulling a string the c jars could be suddenly 
arranged in series so that the potential was increased 
six times. 

The room in which these ments were tried 
was heated to a temperature of over 100° Fah. to ensure 
absolute dryness of the atmosphere, a most important 
essential when carrying out experiments with statical 
electricity, and the dryness of the atmosphere was in- 
dicated by two hygrometers. | | 
Now, with the frictional machine at our command, 
when the six jars were charged and discharged in the 
ordinary way, the space of air through which the dis- 
charge would leap was about half an inch only, but 
when arranged in series we obtained thick heavy 
angular sparks which leaped through a space of air 
with certainty 16 inches, and at times 18 inches, the 
length through which discharge would occur being 
considerably affected by the simultaneousness with 
which the jars were connected in series.“ 

We also tried the effect of charging five jars only, 
and bringing them in series with the foremost jar 
which was uncharged, here we had the impulsive rush 
experiment, bnt not quite under precisely the same 
conditions as Prof. Lodge’s. | 

The interior of our jars were charged positively, and 
the effect of bringing the five charged jars in series 
with the uncharged one was to drive a positive dis- 
charge out of its interior through a space of 5 inches 
of air, the interior of the jar being charged negatively 
as a consequence. | 
. The discharge from the five jars arranged in series 
would probably bave leapt through 10 to 124 inches of 
air, and the reduction of the length of the discharge to 
5 inches indicates the resistance of the glass of the 
uncharged jar to electric induction. When a discharge 
from an upper cloud strikes a lower one, and this lower 
one discharges to the earth, the only effect is to some- 
what reduce the resistance of the path as a mass of 


damp cloud is a better conductor than air. 


roceed to attempt an explanation why a pointed 
conductor in the “impulsive rush” experiment was 
not more effective in bringing about discharge between 
the plates than a rounded knob. | 
In Prof. Lodge’s experiment the induction was prac- 


tically uniform throughout, no portion of the metal 


plates having a higher potential than the other to deter- 
mine a path of discharge, and the point was practically 
shielded by the favourable condition which the sur- 
faces of the plates afforded for induction, the electric 
potential being lowered directly as the extent of surface 
ween which it occurred. | 

Under such circumstances the inductive’ or conduc- 
tive resistance (for they really are the same thing) 
becomes a determining cause in a path of discharge. 

If the air space separating the plates be increased, 
say, to 10 times that of the actual experiment, and con- 
ductors be erected on the lower plate sufficiently high 
to bring about discharge, then I venture to say a pointed 
conductor would be found to be more effective than ad 
rounded knob to determine discharge, and such arrange- 
ment would more truly represent what happens when a 


higher cloud strikes a lower one and discharge occurs 


to the earth. 
Maintain the increased distance between the upper 


these experimente down power through air was 
as the square of thé electrical potential. I have regretted since 
not determine ow point by testing — 

of discharge with two jars, three jars, four jars, &c., : 
we were chiefly anxious to produce long discharges at the time, 


* We jumped somewhat hastil to the conclusion, as a result of 
— "that the breaking 
po 


| 
| 
course. Now it so that when a school boy I had intro- | 
| 
| 
. passes, which heats the exhausted air, an es 
_ a better conductor, 8 | 


dustry. On the con 


which it 
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and lower but increase their surfaces 10 times, the A small of the of St. Martin’s-in-the-Fields hes 
inted conductor will become shielded as before. Still been allotted to the same ; but in this instance thy 
her increase their surfaces, say, ten million times, itehall F, 
the potential will then become so lowered that it is In two of the pode, Liv - London . 
conceivable actual metallic contact must be established Chelsea and St. James’s, Westminster powers to y eles. 
between the upper and lower plates to effect discharge.* a have been granted to other com by provi. 
Prof. Lodge's impulsive rush experiment cannot there- 7. 
fore be regarded in any sense as a crucial experiment — 4 * — : 


which will help to guide the lightning conductor in- 
„as I said in my published 
article of July, 1888, the lectures of Prof. ge had a 
tendency, in my opinion, to unsettle men’s minds, by 
conveying an impression that lightning discharges do 
not obey definite laws as eee Faraday and our 
older electricians, but act capriciously and irregularly. 
The object I have in view is not, however, to criticise 
Prof. Lodge, whose deep learning and ability I think 
I appreciate ; the purpose of this article is to break a 
lance in defence of Faraday’s theory as opposed to that 
elucidated in “Modern: Views of Electricity.” Prof. 
Lodge says in his last paper, “ Recent advances in electri- 


- cal theory made it easy for me to see further into the 


matter than the far greater men of the past.” I hope I 
shall be excused for sa I think recent advances 


in influence machines have not been without their 


influence. : | 
In the continuation of this article I purpose saying 


a 
few words on influence machines, the highest type of 


which no one, I think, will dispute is the Wimsburst. 
I will only now say I think these machines have been 
speaking on their own account in some of the lightning 
conductor experiments, and what they have been saying 
and doing has not been thoroughly appreciated. 


(To be continued.) 
ELECTRIC LIGHT PROVISIONAL ‘ORDERS. 


Mason Martnptn’s report to the Board of Trade in reference to 
the applications made under the Electric Lighting Acta of 1882 
and 1888 for Provisional Orders and licences was issucd on Satur- 
day, together with the following covering letter from the Board 
of Trade to the chairman of the London County Council :— 


Board of Trade — 
ay 18th. ) 


the Metropolitan Electric Supply Co Limited 

upply Com 
In forwarding copies of this report for t consideration of the 
Council, I am to inform you that, subject to any observa- 


be seen that in the following districts powers 
one 
company, — 

St. George’s, Hanover Square ; 

1 of the parish of Lambeth to the north of West- 


t powers to the 


y over a portion the parish, in order to ve access to the 
. districts allotted to it on the other side of the mes. 


* It is assumed, of course, that the Leyden jars from which the 
occur are of uniform capacity 


— 


Aer to substitute for the provi- 
sions as regards Schedule A and Schedule B, hitherto usually 


a provision that the undertakers should be bound at once 
they should be com to lay mains in any other streets in the 
area on requisition by owners or occupiers. 

With regard to the question of capital, I am to out that, 
while the capital of various companies doubtless be 
wholly inadequate if the entire areas allotted to them required 
to be lighted at once, they possess, in the opinion of the Board of 
would be exces 
unit. think, „ that a clause should be inserted 
providing for a revision of the terms of charge at the end of seven 
years from the date of the order, and they that this clause 
has been SES sen under Gas Acta. It is im- 
possible at present to foresee the initial price which it will at the 
end of that period be reasonable to prescribe; but, following the 
analogy of gas, and considering that the electric companies only 


e 


lo con 
science of electric 


gi 

3 


: 
F 
F 
F 


3 
2 
1: 


apply for permission to ould apply with more 
con- 


_ force when it can be shown that the exclusion of a company from 


such an area would injuriously affect the service of 
15 That in dealing with this question it should 


m 72 in 1883, of di the ares 
of supply into two areas (A) and (B), would not be likely to work 
so much to the advan the pu the in most of 


under requisition, over the whole area upon eq 
consider in on 


, however, that in order to insure that some work 
shall be at once undertaken in every parish or district wi 
area of su under such order, there should be a list of streets 


(May 24, 1898. 


pinion that a price arranged on the basis 
o a on the basis 
dend would not be unreasonable. | 

With a view to saving time, the Board | 
through all the objections raised to the clauses of the orders, an 
are preparing a model order, which, with the necessary variations 
for the varying circumstances of different districts, would bs 
adopted for the whole of the applications, and that, as soon a 
this model order is in a sufficiently advanced stage, a copy will 
be forwarded to the County Council. 

In conclusion, I am to state that, as time is of the utmost im- 
portance, the Board of Trade would be glad to be favoured with 
the observations of the London County Council at their earliest 
possible convenience. | 

I have the honour to be, my lord, 
Your lordship’s obedient servant, 
Heney G. CALCRArr. 

The Earl of Roseberry, London County 

My Lord,—I am directed by the Board of Trade to transmit to Majos ro see d are the conclusions and recommendations of 

the enclosed copies of Major Marindin’s made after his ajor Marindin :— 
— held by direction of the Board of Trade, into the various After a careful consideration of the above points, and of. all the 
applications for Provisional Orders and licences under the above- evidence and ments put before me, I have arrived at the fol- ä 
mentioned A cts in of the ‘wall an ths 

ey may er, the 0 pro 0 persons who may require it. For this reason it. seems to me 

the recommendations of the rt with to the allo- although the wishes and opinions of the local authorities in the 
ction of the various districts to the toveral companies. areas to be supplied should be consulted and deferred to 
1 these areas will be found in the L 

A ne the of St. Martin’s-in-the-Fields to 
the east of Northumberland Avenue and St. Martin’s Lane. 

The Board of Trade concur in the opinion expressed by Major considered 
Marindin that, looking to the fact that the supply of electricity | „ and as 
on the alternating current and transference m cannot be an ares which at no very distant time may be for purposes of 
made use of Sor the competition of m which can be lighting and management of roads and under the conte’ 
made useful for motors is le, and that, consequently, where 0 9 and that therefore the whole of the pro 
powers are granted within the same area to two e Ra visional orders gran „WF 
those com should not be n currents. possible, be identical in form, with identical provisions as to sup 
This ple has been adopted in g the various districts, Ply compulsory powers, interference with streets, and, more thas 
except in so far as regards a small portion of the parish of Lambeth as to price. | | 

The com (he orders under consideratior D e the Sup DOM DUIBUS » 
whole of the perl, and they axe is of a site for a pal terms 
——_ in the northern corner of the parish. The 
whole of parish was, therefore, allotted to this company, but 

every case where the au may ve 
Wheos there in the same area, different 
. streets should be scheduled for each. 
With regard to the clauses affecting supply, interference with 
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Danes and the Liberty of the Rolls; together with the extra- 
bial known as the Charterhouse, Gray’s Inn, Lincoln’s 

»8 Inn, and Furnival’s Inn. 
The w of the local authorities 


Under the West London Order.—St. Marylebone, the vestry of 
which assents to the order. 


Leonard, 
Neither of the local authorities affected—viz., the Vestry of St. 
Board—has 


Mary, Lambeth, and the Wandsworth District 

fied ite assent, but both so if their 

be met in a manner considered Board of Trade. 
Under the Bill.—That portion of St. Martin-in-the-Fields which 

lies to the east of Northumberland Avenue, Charing Cross, and 

St. Martin’s Lane. 


y will have 
to the out- 


Whitehall. In the latter portion, al the company 
—ů 4 — London Company, there will not be 
current companies, as the supply White- 

hall station continuous current. 


is 
The only area in which there will be two 


gran 
minster for 


pro 
subject to the consent of the vestry. This body has decided to 


being exercised under licencés 


rder ; but I trust that the matter may be 
this decision may, on reconsideration, be altered. 

VI. The Chelsea Company, South Kensington Order.—This 
order is assented to by the vestry of Kensington, and I recommend 
that it be ted for the area agreed to. 

Order.—In the case of this order I see no valid reason 


for dispensing with the consent of the vestry, which has been with- 


held. Consent has been given to the orders of three other com- 


the remainder of the area origi- 


W lied for. 

III. The Electrical Power 8 Com . Paddin | 
Order.—In view of the objection of the. its 
intention to undertake the lighting of the ish, and for other 
c that this order be 


granted. 

St. Martin's and Strand Order.— The vestry of St. Martin's 
assents and the Strand District Board dissent to the order. 

The company applying for these orders is a company manufac- 

ing batteries and other 2 and it seems more 

than doubtful whether, under the arti of association, there is 
any power to undertake the manufacture and supply of electricit 
for house-to-house lighting purposes. However this may be, it 
perfectly clear from the e ce of the manager of the compan: 
that the com does not intend to exercise the powers w 
would be granted by the order, but to transfer them to some other 


persons. 

I have no doubt that these persons willing and 
carry out the powers and of the order, 
but I submit that it would be quite contrary to practice to grant 
an order to any but a properly constituted company, — to be 
in a position to act under it, and as this has not done, I 
cannot recommend that the order be granted. 

It should be understood that in every case the recommendations 
to grant these orders is on the understanding that the whole of the 
works both at the generating and other stations, and along the 
— 44 an a such as to 
satisfy the Board rade that the public are rotected, 
both as regards safety, and, so far as may be gs 27 À Toots an 
extinction of the light for an appreciable time, and that, should it 
be found —— to carry out the districting between the 
London and Metropolitan Companies in the manner which I have 
proposed, the whole question will be reconsidered so that the areas 
may be fairly readjusted. 

the Metropolitan Orders for the Strand and Marylebone should 
be in as nearly as possible the same form as those applying 
other parts of the metropolis, 


are 
ob. i 


— 


— 


menter considered that the conclusions of 


their experiments with 


predecessors in the field, for Prof. Guillemin showed 


to 
as there does not appear to be any 


The only districts for in which I have decided not 0 
recommend the g of orders, as amended, are the parishesof 
St. Pancras and , where the local authorities should, 1 

„ be 


remodelled, do not sufficiently provide for all their requirements, 
and in that case to consent to the division of the area of the City 
between dhe two competing companies—viz., the London and the 
Metropolitan companies, the latter y being allotted 
portion nearest to the Strand district, and the former the 
and eastern of the City, so that access may be given to 
the parish of Clerkenwell, the vestry of which wishes for an order 
to be granted to this company. 
or e ! y 
Company here be comsigered. 
u 


have the honour to be, Sir, your obedient servant, 
F. A. Marinpim, Major, R. E. 
I concur with the above report, 
P. Canprw, Major, R. E. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers.—May 16th, 1889, 
Continuation of discussion on Dr. paper on “ Lightning, 
Lightning Conductors, and Lightaing Protectors.” 
abstract. 
Mr. WIMSHURST, on resumin 
when the clouds are positive or egative, and said 


jars nothing them. 
also conside:ed it unfair of Dr. Lodge to 
having ae ape distinction between cases, a and b, 
influence self-induction, to himself, altogether 


tect an iron wire, whereas the same foil 


currents copper is decidedly superior, and the pref 


Mr. G. J. Symons thought that Dr. did not 


| 


erence, and from ex- . 
illemin, M. Bertech and himself in an 


x 
e. 


* 
» 
2 


» 


A2 823 


| 
| (May 24, 1839, 
| sufficient reason for treating these areas differently from agy | 
others. 
out the li — their | powers | a 
Under the South London Order.—St. Mary, Lambeth, St. sional Order ; and the City, which, although not exempted from 
the operation of the Electric Lighting Acts, is in a somewhat 
different position from other parts of the metropolis. 

The Commissioners of Sewers, ce det the Corporation, are 
endeavouring to obtain tenders for the lighting of the City, bat I — 
see no reason why the principle that all such Lighting shou be 
done under statutory powers and obligations should be departed 
from in their case. 

If the Board of Trade should agree in this view; I would urge 

The vestry of St. Martin-in-the-Fields assents to the Bill. the Commissioners of Sewers to consider whether the as 

With powers in this area, the 11 Pre ag 
the Strand district 
| 1 w ve powers over some portion of the 
— Ste Martin-in-the-Fields, contiguous to their existing | 

dompeting ternating 
current companies is in Nortt mbeth, where it cannot well. be 
avoided. | 

III. The House-to-House Company. IV. The Notting Hill 
ee recommend that the areas as agreed to between these allotted to the 2 tively by the vestry, and the con- 
companies and the Vestry of Kensington be approved of and the sent of the vestry been given. 
orders 7 og von in suitable terms. Subject to any alterations in clauses which may be found neces- 

V. The Kensington and Knightsbridge Company.—Similarly in sary to make the 3 of these licences similar to those of 
the case of this company, I recommend that the area as agreed to the Provisional applied for, I can recommend that, for 
between the Company and the Vestry of Kensington be approved the — 20 of expediting the commencement of the works, they 

0 be 
powers are 
| consent extended to those | visio 
panies. 
VII. The Westminster Company.—Although the scheme of this 
company is in a somewhat inchoate ‘condition, the vestry of St. 
George’s, Hanover Square, has assented to the order. The vestry 
' of St. Margaret and St. John, Westminster, withholds consent; 
but, for reasons already given, I consider that powers over part 
of the area asked for in this district should be given, the existing 
station of the company being in this area. ù case the point might to 24 times as far away from the 2 
I recommend that the order be granted for the parish of St. a dome, and still protect. The reversal of the direction of the 
George, Hanover Square, and the portions of St. — and “b spark” by putting in a bye pass was also shown, together 
St. John, Westminster, lying to the South of Victoria Street. with experiments indicating that imperfect earth gg bre ar» 
This com has abandoned the —— to side flash, and that this tendency is er in- 
creased by augmenting the size of the body receiving the flaah, 
and hw nonnantincd 3 » — 
small importance of good earth, and ne propriety of connecting 
all pieces of metal together and to the earth, needed recon- 
sideration. Side flashes were also taken by Leyden jars, and in 
some cases they were found uncharged when , whilst in 
others the charge remained. An experiment analogous to the 
sparking seen on the gilding of the walls during Dr. Lodge’s ex- 
periments was in which 
separate pieces an | a spang outer coating 
Lagan i when an insulated body within the jar was connected 
. to an influence machine at work. 
Prof. Hueuss said he did not agree with Dr. Lodge’s statement 
that the “ older electricians” never sontem “case 6,” for 
Sir W. Snow Harris had 
investigation on 9 see 
| Electrician, 2 y 1888), it 
wa known that did whereas 
it of 
the 
his 
aheet 
| ed 
ä up like a to protect. As regards iron v. copper bis 
Prof. Ht zhes’s) experiments prove that for rapidl varying voltale 
| given to copper for telegraphic and telephonic work points to the 
8 y magnetised by discharging a Ley jar throug | 
| =. production of this effect would, he considered, retard the 
| | 


THE TELEGRAPHIC JOURNAL AND 


li 
if 


; 
if 


was in 
observation, where he a gold leaf electroscope and a quadrant 
electrometer connected to oe insulated 


Mr. Preece’s supposed proofs from te hic records that flashes 
are not oscillatory, Mr. Evershed pointed out that such records 
would be uced even if oscillations were present, for a greater 


to section 56 in the paper, he ht Dr. did not mean what 
was there stated as to the sha section of the conductor, for it 
was quite certain that bbon had much less self-induction 


in , the President said the report of the Lightning Rod 
— is J. and though sme flaws ane 
| on the whole, ce gives very reasons 


Physical Society, May 11th, 1889. 
Prof. Rærnocn, President, in the Chair. 


The following comm were read: —“ On an 
static Field — Rae by Induction,” by Dr. O 
J. Lopez, F. R. S. This paper ibes a made with the 


Several methods of attacking the problem, such as 


destroying the | / 

om / (3) 
and Q=sv ~ xv times 


on ian idea for carrying out a similar riment 
attributed to him, in the vin which  sharged lee i 
between the poles of a » Prof. gp 
been misun derstood, for he conceived a 


mechanical f given in Maxwell, section 619, ha pointed out 
that the coeffictient of e in the equation 9 
| | avy dQ 
/ 
ought to be r, where 
dr dv 


to the present the ents not been su „ owing to 
his inmbility to place the twd me ring coils used into such 
relative positions as to give in the telephone connected 


with the coil used as secondary, when currents were sent through 


the primary. 
E‘rof. Ayevon suggested that Dr. Thompeon’s may 
arise from the fact that such rings 2 4 ex- 
ternal field even when carefully wound. | 
Prof. Frama requested Dr. Thompson to investigate the 


ar 24, 1889. 1 
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| | ge Lightning Rod Conference. As a member of that be would be affected by varying the magnetic induction. From the 
antious improve the rules wherever posible, but considered of the effect It ie Bega that the magnitude of the quantity 
| injudicious to well tried and rules until someth locity of 
| — verse square of the ＋ E. M. F. induced in any 
been out 120 years ago. closed curve roand the circuit or solenoid by varying 
e the importance of the induction, 1, is given by | / 
should be fixed to the ki chimneys. The dimensions of con- = Fr | 0) 
* 05 woe x should not re- If an E. M. F., e, act on a charge, d, at distance, r, from the axis of 
| amend wire. He ala ated — muted, the solenoid, the work done in one revolution will be e & and 
ted in that direction. 217. Zr (2) 
where r is the mechanical force. Now if the E.M.F, in (1) is the 
same as that in (3), the im ven to the body by 
showing 
supposes. 
to stress was radiation 
from the wire. The amount of this The ge 
be a measure of the opposition off section wound with — — 
rent, and says that copper . The in was & needle 
iron or brass. co ot two eppositaly charged) bodies on small | 
Mr. SPasnozærr1 said telegraph wires were very seldom fused, ahellae arm, to w a mirror or ter was attached, and was 
although instruments were frequently damaged, and as an instance ‘uspended vertically bus pen the ring. Great difficulty 
of such wires conveying lightning currents cited a case in was experienced from F t ts when metallic films were 
| which a lineman was killed by touching a wire which was struck used for the needle, and the properties of other semi- 
by lightning at a point 50 away. He also asked whether  Conductors tried further complicated the matter. Eventually the | 
Khan Sashes had Los proved to be cocillatory ? charged bodies were made of pgper in the form of cylinders 
66 33 ‘ | 
— — = cand various methods ef ent 
and subsequently was replaced a 
In in between the e leaves open was rendered difficult owing wandering vr 
about {th inch, but instantaneously with each flash the opened when the needle was but this was — 
to three times that amount. The of light from his shaping the contour of the/needle’s. surroundings. ao 
rr considerable distur , and the convection currents 
which direction it moved. These facts also show that “Nature” re cut off by a series of tric cylinders of tin plate. The 
is not always “slow and solemn,” as Mr. Preece would have us method of observation was charge the ä — 
suppose ; and the uliar effects exhibited at Antwerp railway che needle and then re n 
ͤ FF 
aoe — a as the impulse: assisted or opposed the motion. In this 
way t indications have been observed, and the effects reverse 
when the charges of the cylinders are reversed. In explaining 
quantity of electricity passes in one direction than in the other. the theory of the experiment, the author made use of a simple 
The Pars (Sir W. Thomson), in closing the discussion, transformer consisting: of an ordinary hank of iron wire wound 
mure Dr. Lodge’s paper a most interesting and valuable one, over with insulated cpper and provided with several secondary 
and the institution was gr indebted to its author for bringing coils ; and by — he demonstrated that the primary current in- 
the matter so prominently forward. All admit that the importance creases on : 4 the secondary, due, as was shown, to the 
of self-induction was not sufficiently recognised previously. He decrease of self-indwction of the primary caused thereby. 
could not say whether Franklin knew of its existence, but Sir W. Prof. Frraennarn, in answer to a question from Dr. Lodge as to 
Snow-Harris did, and many views held by the latter, which until] tbe influence of screens, said he had not — considered the 
recent] — — — bank roved correct. Referrin maÿter in this case, and as the gen effect of screens 
depended on the /square of , the subject required careful 
treatment. As a taeans of checking the results obtained by Dr. 
rod. As regards gas and water pi as earth, Sir proximars DOr TES 
William considered that they © Po. did not 
see much danger in connecting pieces of metal with the lightning 
view 
Colonel s statemen ut cartridges exploded 
— — in meta: casings, he thought it impor the faces of tha magnets which, when excited, shoul CAUSE Li 
tant to try if iron cases afforded more protection brass or A its own Ref to the equations for 
L currents produce additional screening. Faraday’s 
a | cage experiment should also be repeated, using the more 
eving that the ru are 
| —ͤ—' H— and consiciered it very important that the existence of the term 
Prof. S, P. THowpson mentioned some ts on which he 
Mr. A. Clegg, Prof. V. B. Lewis and Mr. W. Robinson were was engylged, by which he hoped to ur displacement in 
Mem hers of Lhe Social: continuous dielectric circuits, such as a hank of gutta-percha. Ur 
ect o inding some donnection between tatic electricit: Ane 
magnetism. 
suspended e , are in À e one . 
selected was based on an ides of Mr. A. P. Chattock, who conceived 
: that a charged body in the vicinity of a closed magnetic circuit 


if 111 


7626. “ An sutomatic compensating feed eluctric arc lamp.” 
A. U. Alco and H. Gatorm. I May 6. (Complete.) 


7613. A new boat, which shall be here called The over- water 
boat, for steam, hot air, electric, or other motive power or 
Ray v. propulsion.’” S. Pricz and C. A. Sopgssgzre. Dated 

7. 

7619. Improvements in and connected with electric batteries.“ 
W. J. 8. Banpee-Starxey. Dated May 7. 

7645. Improvements in underground conduits for 

_ conductors.” ‘ G. W. Coox. Dated May 7. (Complete.) 

7647. ments in electric motors and 


machines.” S. 8. Dated May 7. (Complete.) 
7673. ements in electric wire insulators.” A. W. 
HBEAVISIDE. May 8. (Complete.) 


7719. vements in electric or vanic element} or cells.” 
"Dated May & 

7773. Improvements in means · for 
and gates on electric and other rail 
this Journal.] 


» switches, 
R. C. Savzr. Dated 
No. 34874 in No. 18 of 


7774. Im ements in means for su electric current 
to road ve „ boats, and the like.“ C. Sayvzr. Dated 
May 4, 1889. [Norz.—This No. cancels No. 34878 in No. 18 of 
this Journal.] 


electrical 


electrolysis. claims are 3 in number. 


4844. Improvements in or to holders for incant 
electric lamps by which they are applicable as x 


(a communication from abroad by N. E. Garcsynaki, of 3 


thereto, are done with the greatest ease. L 
„ the omission of the interrupting mechanism, if d 
being utilised as an ordinary lamp h 


5848. An apparatus for performing operations at i 
applicable electric or for at 


eff 
cond 
lastl 


each other, partially filled with liquid, and capable of 0 
— N. ine 150 | 


tervals mechanical or electro- 
as described and illustrated in the drawings. 


6046. Improved jointer or coupling for electrical conducttie 
R. von Fiscuze Dated April 23. 8d. 
forms the two ends of the conductors that are to be jointed ogee 
with a tapering enlargement which may be conveniently 108 
e bend, filing it to the required ing enlarged 
enlarged ends are then secured in corres 
— — jointing piece or coupling 
number. 
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effects of t currents and of: vector potential, 7778. « ts in the of and apparates 
and pointed out that ina single medium the former produc te allaye, and ether fron reir g 
882 As regards fields containing different media, F. F. Jonns. Dated May 9. | * 
he said the calculations would be complicated by the spurious 7780. “An electrical-firing apparatus for ordnance, 
charges on the separating surfaces. Morris. Dated May 9. À 
experimen in which a 
one w & 99 
— — ene b of a rectangular ( by C. » New 
coil; one 7868, “I à ts in electric meters.” W.E 
end of the secondary was put to the core and the other to the Al 5 W 
Under, th abou W. Acxrorp. Dated May 11. 
cy The result camé out t a 
10-¢ second, but he could not say whether such a small 7870. “ An improved electric generator.” J. Gozo. J 
— on observable. | May 11. a 
“On of Electric Radiation by 7888. Improvements in eleotro- motors and apparatus, 
Prof. O. J. ‘Lopes, D. Sc., F. R. S., and Jamus L. Howarp, D. 88.  therewith for dental and other purposes.” T.Curraiss. 
C May 11. * 
mirrors on a ‘com vely small scale, and owing to the difi- 7894. “ Improvements in the method of distributing ela 
culties ced it was considered desirable to try lenses. Two by means of alternating currents.” L. B. Arxineon. DBD 
3 » the faces being nearly a metre 7895. “ Improvements in dynamos, motors, and wmotor- 
square, thickness at vertex 21 centimetres, and each lens tors for use with alternating currents.” L. B. Arn. De 
weighed about 3 cut. n May 11. | 
1‘7 to approximate to the index of refraction of the substance. The a 
lenses were mounted about 6 feet er their plane faces bu a 
parallel and towards each other on a Loge 
and an EE of one 4 
of them at a distance of 61 centimetres from the vertex. Thefleld À | a 
| mounted om. piece of wood, between 
thelr inner ends was . by ascrew. When the cecillator . OF PUBLISHED SPECIFICATIONS, 1666 
centimetres, lenses distance was 4650. vi a 
receiver responded anywhere between the lenses and within the 
wedge between the second lens and its focal line, the boundaries ot —— à "y March 26. by | mgr 
being clearly defined, but no special concentration was noticed rer » 
about the focus. Interference were carried out by ield — tal with 
placing a sheet of metal against flat face of the second lens, — — electrical power employed! 
and determining the positions uf minimum intensity between the 
corresponding with a wave length O1 centimetres, whereas the 
. FrraGanaLD congratulated authors on their success, 4819. Battery for general electro-medical use or as | 
and also pointed out that although ee re dumb bells, Indian clubs and the like for muscular exercise, 4 
results at distances within a few wave yet at greater electrical current of any desired strength during such exe 
W. G. Jonnson. Dated March 29. 8d. Relates to a's 
He construction or arrangement 
radiations analogous to and forming one of a pair of dumb bells, or battery may: 
observed the central dark the handle of an Indian club, or other muscular exe 
— — Seen appliance of a similar character, the other dumb bell or dy 
traces of diffraction were observed constituting the pair serving as the conductor for completig 
€ between the lenses. circuit when a is connected, which vise mag be of. iat | 
Prof. Fits Gerald said waves length and thrown over the shoulder of the user so as not teh 
no polarisation, whereas the way during his exercises. The claims are 2 in number, ; 
no diffraction eff been observed, M 
922 determine wave length, as 
were very decided. — 
— Presipent, in proposing that the thanks of the meeting be 
iven to the authors of the , congratulated the society on . — = 
Sos sous of both Dr. Lois end Prof. FitzGerald on the of a simple, solid and cheap construction, and can be made 
— contain, when with which they were so well to be adapted to any completely the 
uain were broug ing. moreover, arran 80 as satisfy com various. 4 
ditions required’ to insure the of: 
t namely :—1. The proper r of the contacts by mes 
— rings which can be regulated without taking the apparet™ 
| | pieces. 2. The springs not being used sa conductors srs) 
NEW PATENTS—188< rings the movable good this being 
A — 4} bring e movable con a wa ; E 
Led by hand or at a distance. taking to @ 
e 8 as, the renewal of any of the parts, and ixing Of: 
7600. “ Improvements in electric indicators.” B. C. C. Cant. he cla EF — * 
Dated May . The claims are number. | ii 
uses. 1. EDMUNDS Jated April 19. oC Ae 
keeping device, consisting of a circular series of compartmes® 
chambers, with for liquid from one to the other,4 
capable of revolving 
or a bel 
drum aie into chambers or cells connected by openings 
1 
E 
| 
| 


